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“a comprehensive book . . . 
recommended to psychiatrists and 
residents in training who wish 
something more than is to be 
found in most treatises on 
depressed states.” 

— American Journal of Psychiatry 
M F N TAL enormously helpful to the 


practicing physician.” 


DEPRESSIONS 
AND THEIR 


TREATMENT 
S.H. KRAINES, 


at all medical bookstores, or write 
The Macmillan 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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| The picture of health—no “angina problem” 


J 


(2 years post-infarct) 


...on Metamine Sustained, b.i.d.’ 


When anginal episodes persist in spite of E.C.G. 
evidence of “good recovery” from myocardial 
infarction, METAMINE SUSTAINED provides ideal 
protective medication. In fact, METAMINE 
SUSTAINED protects many patients refractory to 
other cardiac nitrates,? reducing the number and 
severity. of anginal attacks, or eliminating them 
entirely. Dosage is easy to remember: ‘1 tablet 
on arising, and 1 before the evening meal.” 


Each tablet of METAMINE SUSTAINED slowly 
releases 10 9 of aminotrate phosphate 
(LEEMING), the long-acting coronary vasodilator 


virtually free of nitrate side effects (nausea, head- 
ache, hypotension).2 And, when you prescribe 
METAMINE SUSTAINED your angina patient will 
need less nitroglycerin and thus remain fully 
responsive to that vital emergency medication. 


Supplied: bottles of 50 and 500 sustained-release 
tablets. Also: METAMINE (2 mg.); METAMINE (2 mg.) 
WITH BUTABARBITAL (4 gr.); METAMINE (10 mg.) WITH 
BUTABARBITAL ( 34 gr.) SUSTAINED; METAMINE (10 mg.) 
SUSTAINED WITH RESERPINE (0.1 mg.). 


Thes Looming Ce i 


1 tablet 


1. Eisfelder, H.W.: Case history 4/35. Personal communication. 2. Fuller, H. L. and Kassel, L.E.: Antibiotic Med. & Clin. all night 


Therapy, 3:322, 1956. 
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New (2nd) Edition! - 


Y 7 
UH, 


UP-TO-DATE AND USEFUL 


Levine & Harvey's 


Clinical Auscultation of the Heart 


This practical book shows you how to use your stetho- 
scope to the best advantage in diagnosing diseases of 
the heart. It gives you precise help on interpreting 
the sounds you hear. So much new information 
about heart sounds has become available since the 
first publication of this book 10 years ago, that it has 
almost doubled in size for this New (2nd) Edition. 
The most extensive changes occur in the section on 
congenital heart disease. Particular attention is paid 


to the significance of splitting of the second sound. 
You'll find that “Levine and Harvey” is now a 
definitive encyclopedia of all conceivable variations 
in sounds from the heart. The entire book is, in 
essence, one of differential diagnosis by auscultation. 

By Samuet A. Levine, M.D., Clinical Professor of Medicine, 
Harvard Medical School; and W. Procron Harvey, M.D., 
Assistant Professor of Medicine, Georgetown University. 


Medical School. About 652 pages, 6’’ x 9’’, with 660 illustra- 
tions. About $11.00. New (2nd) Edition—Jast Ready! 


New! - Moore’s Metabolic Care of Surgical Patient 


When your patient requires surgery, this important 
book will give you a clear and detailed picture of the 
remedial and supportive metabolic measures needed 
to assist his natural convalescence. Actual case his- 
tories from Dr. Moore’s vast experience point up the 
bedside management of such problems as: anemia, 
starvation, dehydration, potassium deficiency, shock, 
adrenal failure, etc. Dr. Moore outlines the prob- 
lems and directs his advice entirely toward actual 


* patient care. 


The book is divided into the following sections: 
(1) The normal patient, convalescence, and the 
metabolism of recovery—(2) The blood volume— 
(3) Body Fluid and electrolyte: water, salt and acid— 
(4) Loss of body substance—(5) Visceral disease in 
surgical patients—(6) Fractures, wounds and burns. 


By Francis D. Moore, M.D., Moseley Professor of Surgery, 
Harvard University Medical School; Surgeon in Chief, Peter 
Bent Brigham Hospital. About 1020 pages, 8’’ x 10}’’, with 
141 illustrations. About $20.00. New—Ready October! 


New (loth) Edition! - Cecil & Loeb’s Medicine 


The newest “Cecil and Loeb” is a work you can truly rely on for sound, up-to-date help 
on more than 800 separate diseases. Etiology, examination methods, diagnosis, treatment 
and prognosis are detailed for each disorder. Thirty-six brand new subjects are covered 
in this edition and 100 articles have been completely rewritten. 

By 164 Authorities. Edited by Russeit L. Ceci, M.D., Sc.D., Professor of Clinical Medicine Emeritus, 
Cornell University; and Rosert F. Loes, M.D., Sc.D., Hon. Causa., LL.D., Bard Professor of Medicine, 


Columbia University. With the assistance of 3 Associate Editors. 1754 pages, 7’’ x 10’’, with 171 illustra- 
tions, some in color. In one volume—$16.50. In two volumes—$20.50. New (10th) Edition! 


. W. B. SAUNDERS Company, West Washington Square, Philadelphia 5 : 
. Please send me the following and charge my account: AIM 9-59 
i (1) Levine ¢ Harvey's Clinical Auscultation of the Heart............. About $11.00 i 
I () Moore’s Metabolic Care of the Surgical Patient.................. About $20.00 1 
Cecil and Loeb’s Medicine... . . In One Vol., $16.50; In Two Vols., $20.50 
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Now Ready! “The Bible of Medicine” 
Lea & Febiger proudly presents the 


AMERICAN CENTENNIAL 
(27th) EDITION 
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By HENRY GRAY, F.R.S. Revised and edited by CHARLES 
MAYO GOSS, M.D., Managing Editor of Anatomical Record ; 
Professor and Head of Department of Anatomy, Louisiana 
State University, New Orleans. 1458 pages, 7” x 10’. 1174 
illustrations, mostly in eolor. New 27th (American Cen- 
tennial) edition. $17.50 : 


Washingto Philadelphia 6, 
Square , L E A & F E B I G E R ccetioaiate 


BELLADONNA & OPIUM FORMULAS 15A-16A 


SUCCESSOR TO THE SUPPOSITORY 


Effective narcotic therapy rectally 


For over 50 years Belladonna and Opium Formulas 15A and 
16A have provided quick systemic relief of severe pain without 
side effects. The Belladonna alkaloids are in amounts sufficient 
to oppose the objectionable side effects of opium, especially the 
morphine alkaloid. These formulations are now available in 
Webster’s water-soluble NEOCERA® base which breaks down 
on contact with moisture of the mucuous membrane, not tem- apap 

perature. No refrigeration is necessary. The William A. Webster 


Composition: Each 15A Supprette contains 44 gr. Powdered 
Opium, U.S.P.—4 gr. Extract Belladonna—Each 16A Supprette MEMPHIS 3, TENNESSEE 
contains | gr. Powdered Opium, U.S.P.—\4 gr. Extract Belladonna 


Packaged 12 Supprettes to the jar. * Narcotic Order Required. 


WEBSTER 


Company 


OUR 50TH ANNIVERSARY OF PHARMACEUTICAL MANUFACTURE 


NATOMY# 
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Important New Books from 


HOEBER-HARPER 


ROSENBAUM & BELKNAP’S Work and the Heart 


@ Now for the first time today’s knowledge of the influence of work, exercise, 
and stress on cardiac function is brought together in one place. Seventy-four 
experts from many fields—internists, cardiologists, pathologists, physiologists, 
biophysicists, industrial medicine specialists, lawyers, and many others—con- 
tribute their special knowledge to put at your disposal a wealth of information. 
Much of it is new data published here for the first time. The book covers a 
tremendous range of topics conveniently organized in five parts: basic physi- 
ology, clinical physiology, pathology, work classification, and workmen’s com- 
pensation. Sponsorship by the American Heart Association, the National Health 
Institute, and the Industrial Health Council of the A.M.A. is your guarantee of 
the calibre of the book’s contents. 
Edited by Francis F. RosenBAuM, M.D., Associate Clinical Professor of Medi- 
cine and Etston L. Bretxnap, M.D., Professor and Director, Department of 
Occupational and Environmental Medicine, Marquette University School of 
Medicine. In Press 


WAIFE & SHAPIRO’S The Clinical Evaluation of New Drugs 


@ Fourteen authorities explain how to carry out the clinical trial and how to 
judge the reports. An essential book for every physician who ever prescribes a 
new pharmaceutical. Here you will find full discussions of the role of the in- 
vestigator, placebos, recognition of the potential variables in a clinical trial and 
how to control them, human experimentation, planning the experimental design, 
when double blind technic is essential and when single blind is adequate, and 
the actual conduct of clinical trials in specific areas of medicine. 

Edited by S. O. Ware, M.D., Associate in Medicine, Indiana University Medi- 
cal School and Arvin P. SHaptro, M.D., Assistant Professor, Departments of 
Clinical Science and Medicine, University of Pittsburgh School of Medicine. 
223 pages, $7.50 


DURHAM’S Encyclopedia of Medical Syndromes 


@ A unique, encyclopedic reference of nearly 1,000 syndromes . . . the indis- 
pensable companion to your medical dictionary. This work fills a need that 
has long existed in the literature of the profession. It is completely up to date, 
and in the number of syndromes it offers and in the fullness of its descriptions 
it far exceeds any work on the subject published to date. The syndromes— 
both eponymic and descriptive—have been gleaned from a wide variety of 
sources. Synonyms for each syndrome described are given as are closely re- 
lated subjects. 

By Rosert H. Duruam, M.D., F.A.C.P., Physician-in-Charge, Division of Gen- 
eral Medicine, Henry Ford Hospital, Detroit, Michigan. In Press 


! PAUL B. HOEBER, Inc., MEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS ! 
49 East 33rd Street, New York 16, New York 1 
| Please send me on approval the books checked : 
ROSENBAUM & BELKNAP’s Work and the Heart....... In press 
| WAIFE & SHAPIRO’S The Clinical Evaluation of New Drugs. . $7.50 
DURHAM’S Encyclopedia of Medical Syndromes........... In press 
OD My check is enclosed (return privileges) CO) Bill me | 
| NAME... 
ADDRESS. . 
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NEW 1959 
REPRINT 


Practical 
pulmonary 
function 
testing 

for the 
practicing 
physician 


by G. E. Horton, M.D., 
and A. L. Drerup, M.D., 
Memphis 


This reprint limits itself to the 
pulmonary function tests that 
are practical for the small hos- 
pital or physician’s office. It 
describes—how to examine the 
patient—what to look for value 
of chest roentgenogram—physi- 
ologic tests—forms of respira- 
tory insufficiency—9 pulmonary 
function tests—common pulmo- 
nary insufficiency patterns— 
simple pCO, measurements— 
sample record form and a lot 
more valuable information. 


WRITE FOR REPRINT “‘Al-8” 
OR MAIL COUPON 


WARREN E. COLLINS, INC. 
| Specialists in Respiration Apparatus 
| 555 HUNTINGTON AVE., BOSTON 15, MASS. 


Gentlemen: 


Please send me a copy of the new reprint by Drs. Horton 
plus information on the equipment I have 


| 

| 

checked. 

| Timea Respirometer Double | 
| Vitalometer Broncho | 
| 0 Tissot 0 Stead-Wells 0 Recording | 
Gasometer Spirometer Vitalometer 


URGENTLY NEEDED 


Back Issues of 
ANNALS OF INTERNAL 


MEDICINE 


Due to a large demand for Vol. 49, 
No. 3 - September, 1958; Vol. 49, 
No. 4 - October, 1958; our stock 
for these issues has become com- 
pletely exhausted. 


We will pay $.75 for good used 
copies. 


Address Journals to: 

E. R. LOVELAND, Executive Secretary 
4200 Pine Street 

Philadelphia 4, Pa. 


FELLOWSHIP 
TIE CLASP 


This distinctive tie clasp meets the 
need of those who have no use for 
a Fellowship Key because they do 
not wear a watch chain. The Col- 
lege emblem is wrought in solid 
gold; the bar is gold filled in good 
and lasting quality. 


Price, including tax, delivered, 
$12.00 


Please Mention this Journal when writing to Advertisers 
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Ga 


FATHER 


Father knew only two ways to do a thing: his way and the 
wrong way. He was principled, positive—and dyspeptic. 


He and the years have passed but his heirs-in-spirit carry 
on his hard-driving tradition. Gastric hyperacidity is no 
stranger to them, either. Today, however, you can provide 
lastingly effective symptomatic relief with pleasant-tasting 
Gelusil . . . the antacid adsorbent Father should have had. 


Especially important to your hospitalized patients . . . Gelusil is all 
antacid in action . . . contains no laxative . . . does not con- 
stipate. Prescribe Gelusil, the choice of modern physicians 


for every antacid need, 


GELUSIL 


antacid adsorbent 


Please Mention this Journal when writing to Advertisers : 


ANEW. INTRAVENOUS TRON COMPLEX 


ASTRAFER® (ASTRA) 1.V. 


COMPOSITION A soluble, high-molecular, iron carbohydrate 
complex, equivalent to 20 mg. trivalent iron 


iron complexes. 


PROPERTIES ASTRAFER°I.V. is a neutral solution and does 
not irritate the intima. It is relatively free 
from the side reactions previously encountered oo 
with other intravenous iron preparations. 
70-100% of the iron supplied by this agent is 
utilized in hemoglobin synthesis. Patient 
improvement is marked by a measurable sense of ...--s. 
well being, and is seen coincidentally with the | 
return to normal of serum iron hemoglobin 
levels, usually beginning with the third or 


fourth injection. 


INDICATIONS Severe iron deficiency anemia characteristic of 
late pregnancy and massive or repeated blood loss, ..._! 
where rapid replenishment of large iron deficits ig. / 


mandatory, and wherever orally administered iron 

may be either ineffective or poorly tolerated,.To. 

date, there is no evidence that this agent is of any. 
of polyarthritis or chronic nephritis. . 


bone marrow depression, and liver damage. 

DOSAGE ____Initially, 1.5 cc. (30 mg.) to be administered oo 
slowly via the intravenous route. Patient should... 
rest 15-30 minutes after each injection. Subsequent 


literature * accompanying each package, 
cc. color-break ules, boxes of 10 - 


*Further information including clinical background and detailed 
dosage instructions available to physicians on request. 


| 
HEMATOLOGY. 
PGE not to be confused with saccharated 
4 
4 
2 
CONTRAINDICATIONS are pernicious anemia, leukemia or 
dosage increased according to instructions found ino... 2 
ASTRAFER 
ASTRA PHARMACEUTICAL PRODUCTS, INC. 
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digitaline nativelle 


the original pure crystalline digitoxin 


For both initial digitalization and maintenance therapy of the 
cardiac patient, the steady predictable effect of DIGITALINE 
NATIVELLE facilitates individualized treatment. Complete absorp- 
tion from the intestinal tract and uniform dissipation of DIGITALINE 
NATIVELLE permits easy attainment and maintenance of optimal 
effects. 


Available in oral,.intramuscular, and intravenous form with weight 
for weight equivalence of dosage. A product of Nativelle, Inc. 


(1) Gross, H., and Jezer, A.: Treatment of Heart Disease, Philadelphia, W. B. Saunders 
Company, 1956, p. 41. (2) Goodman, L. S., and Gilman, A.: The Pharmacological 
Basis of Therapeutics, ed. 2., New York, The Macmillan Company, 1956, p. 698.(3) 
Modell, W.: Drugs of Choice 1958-1959, St. Louis, C. V. Mosby Company, 1958, p. 441. 


= FOUGERA 


E. FOUGERA & CO., INC., HICKSVILLE, LONG ISLAND, N. Y. 


Please Mention this Journal when writing to Advertisers — 


CLINICAL LITERATURE ON DIGITOXIN CONFIRMS... 
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is a 
@ hypertensive... 


His doctor is prescribing 


chlorothiazide, reserpine 


and Arcofac’ 


an important adjunct in the management of hyperten- 
sion, for controlling elevated blood cholesterol levels. 


EVERY HYPERTENSIVE PATIENT DESERVES THE ADDITIONAL PROTECTION AFFORDED BY ARCOFAC 


Arcofac (Armour Cholesterol Lowering Factor) lowers ele- 
vated blood cholesterol levels, safely, effectively, and without 
imposing radical dietary changes. 


Each tablespoonful (15 ml.) of Arcofac contains: 

(measured as linoleic) with 2.5 I.U. of Vitamin Et 

Pyridoxine hydrochloride (Vitamin B,).............. 1.0 mg. 

*Supplied by safflower oil which contains the highest concentration of polyun- 


saturated fatty acids of any commercially available vegetable oil. 
Ave tAdded as Mixed Tocopherols Concentrate, N.F. 


ARMOUR PHARMACEUTICAL COMPANY Kankakee, Armour Means Protection 
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“... which antacid? Rorer’s Maalox. Excellent resulis, 
no constipation plus a pleasant taste that patients like.” 


Maa.ox® an efficient antacid suspension of magnesium-aluminum hydroxide 
gel offered in bottles. of 12 fluidounces. 


TABLET MAALox: 0.4 Gram (equivalent to one teaspoonful), Bottles of 100. 


TABLET Maatox No. 2: 0.8 Gram, double strength (equivalent to two 
teaspoonfuls), Bottles of 50 and 250. 


Samples on request. 
H. Rorer, INC., Philadelphia 44, Pennsylvania 
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New long-acting PRELUDIN ENDURETS 
offer you a new method...a more 
convenient method... of administering 
this well-established, reliable 
appetite-suppressant. The new ENDURETS 
form virtually eliminates the vexing 
problem of the forgotten dose because... 
just one PRELUDIN ENDURET taken 

in the morning generally curbs the appetite 
throughout the day. 

PRELUDIN ENDURETS afford greater 
convenience for your patient... 

added assurance to you that medication 
is being taken as prescribed. 


keeping appetite 
in check 
around the clock 


PRELUDIN 


brand of phenmetrazine 


ENDURETS” 


prolonged-action 
tablets 


PRELUDIN® (brand of phenmetrazine hydrochloride) - 
ENDURETS."-“- Each ENDURETS prolonged-action tablet 
contains 75 mg. of active principle. 

PRELUDIN is also available as scored, square pink 
tablets of 25 mg. for 2 to 3 times daily administration. 
Under license from C. H. Boehringer Sohn, Ingelheim. 


ENDURETS IS A GEIGY TRADEMARK 


GEIGY 


ARDSLEY, NEW YORK 


PR-OS3 
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WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those issues 
which are currently being advertised will 
be accepted. 


$1.50 each for 


Vol. 1, No. 1—July, 1927 

Vol. 1, No. 2—August, 1927 
Vol. 1, No. 4—October, 1927 
Vol. 1, No. 5—November, 1927 
Vol. 1, No. 7—January, 1928 
Vol. 2, No. 5—November, 1928 
Vol. 5, No. 12—June, 1932 

Vol. 6, No. 1—July, 1932 

Vol. 6, No. 2—August, 1932 
Vol. 6, No. 3—September, 1932 


$1.00 each for 


Vol. 6, No. 4—October, 1932 
Vol. 6, No. 8—February, 1933 
Vol. 6, No. 9—March, 1933 
Vol. 6, No. 11—May, 1933 

Vol. 6, No. 12—June, 1933 

Vol. 7, No. 1—July, 1933 

Vol. 7, No. 6—December, 1933 
Vol. 7, No. 8—February, 1934 
Vol. 11, No. 7—January, 1938 


75¢ each 


Vol. 18, No. 4—April, 1943 

Vol. 46, No. 2—February, 1957 
Vol. 49, No. 3—September, 1958 
Vol. 49, No. 4—October, 1958 


Address Journals to: 


E. R. LOVELAND, Executive Secretary 
4200 Pine Street 
Philadelphia 4, Pa. 
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2 exclusive advantages 
in quinidine therapy’ 
to control cardiac 

arrhythmias 


dosage 


j ch dose of Quinaglute 

Dura-Tab S.M. maintains uniform 
plasma levels up to 12 hours. quinidine 
No night dosage needed. gluconat iN@ Sulfate, the 
No valleys where arrhythmias y the id 's better tolerated 
tend to recur.” trointestina) tract. 


An unexcelled quinidine sage: for conversion of auricular fibrillation to 
normal sinus rhythm, in most cases, 2 Quinaglute 


in premature contr actions _Dura-Tab S.M. tablets 3 to 4 times a day, for 2 to 
. : 3 days; longer periods are required in some patients 
auricular tachy cardia .. for maintenance 1 to 2 tablets every 10 to 12 


flutter, fibrillation hours. Bottles of 30, 100 and 250. 


1. Bellet, S.: D. A H.: 
A.M.A. Archives Int. t. Med. 1 1957. 
2. Bellet, S.: Amer. Heart J. 58 a8 1958. 


Comyabes and complete literature available from WYNN PHARMACAL CORPORATION 
5119 West Stiles Street, Philadelphia 31, Pa. 


Now also available... INJECTABLE QUINAGLUTE 
10 cc. Multiple Dose Vials, 0.08 Gm, Quinidine Gluconate per cc. 


See us at,Booth #49 — AMERICAN HEART ASSN. MEETING, Philadelphia, Pe. — October 23-25 


U.S. PATENT 2895881 


P 
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be ly oral Sustained Medication* Quinidine Gluconate (5 gr.) 
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DIANA 


unique 
in successfully fighting 
malpractice charges 


SSIONAL PROTECTIO 


EXCLUSIVELY 
SINCE 1899 


CARE and TRAINING for the 
=MENTALLY RETARDED CHILD 


The Training School at Vineland provides care and 
treatment for boys and girls 2 years or older with 
mental potential of 6 years. Complete professional 
staff. Electroencephalographic, and neurological 
examinations, individual psychiatric, psychological, 
physiological, and speech observations and therapies. 


SIX COMPREHENSIVE PROGRAMS: 


@ Observation and Diagnosis 

@ Education and Training 

e@ Custodial Care 

@ Residential Supervision 

e@ Summer Program 

@ Psychiatric Treatment Center 


The educational program aims at maximum de- 
velopment of each child. Training includes self- 
care; group living; formal classroom education; de- 
velopment of practical habits, attitudes and work 
skills. Children live in homelike cottages on 1600- 
acre estate. School, hospital, chapel, swimming 

Is, lake, working farm. The Training School 
esearch Laboratory is famed for continuous study 
of causes, prevention and treatment of mental re- 
tardation. Established 1888. For information 
write: Registrar, Box I, 


lon tHE TRAINING SCHOOL 


AT ViNELAND, NEW JERSEY 


A private, non-profit residential center for the 
care and treatment of the mentally retarded 
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DROWNING IN AIR 


Rescue the patient with chronic bron- 
chitis, asthma or emphysema and help 
him breathe freely again with Choledyl. 
Patients experience a marked abatement 
in coughing and wheezing . . . thick mu- 
cus is loosened, becomes easier to expel. 
Bronchospasm is relieved, and vital ca- 
pacity is substantially increased—without 
the gastrointestinal irritation encoun- 
tered with oral aminophylline. There is 
no drug-fastness, making it possible to 
maintain consistently effective results 
even after prolonged use. Average adult 
dose: 200 mg. q.i.d. Choledyl reaches an 
effective peak within two weeks. 


betters breathing .. . forestalls the crisis 


MORRIS PLAING, 


brand of oxtriphylline 


> 


16 
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dextro-chiorpheniramine maleate 


for prophylaxis and relief 
of allergic reactions 


Symbol of 
the one-dose 
wa 


SCHERING CORPORATION 
Bloomfield, New Jersey 


Ann Woodward, 
Director 


FINE OFFICE 
FACILITIES? 
NEW QUARTERS? 


ASSETS, ALL— 
but the cornerstone 
of successful practice is | 


the skilled physician 
ONLY he can supply the essential knowledge and experience. 
Only under Ais direction can fine equipment be made to en- 
hance medical service. 

The Woodward Bureau has helped many practices to grow 
—by assistance in locating another of capable hands, 
another well trained mind. When you notify us of a per- 
sonnel need, for instance, we immediately begin the search 
for precisely the internist or other associate you require. 
Then our swift, systematic notification service takes over, 
placing you in touch with candidates. 

As we work Cm ae you will discover how our long experi- 
ence in medi placement is helping us to interpret your 
needs accurately, to save your time and aid in locating an- 
other skilled physician who may contribute to your own 
stature. 

WHEN you so much as consider an addition to your office, 
clinic or hospital—or a your own future 
—cortact us af once to explore the for you! 


OUR 63RD YEAR 


MEDICAL PERSONNEL BUREAU 
FORMERLY AZNOES + 185 N. WABASH CHICAGO 
Founders of the countaling 
mei ion, sewing medicine 
wits. AiAtinction ever hall a cant: ry. 
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There are 
NO KNOWN 
CONTRA- 
INDICATIONS 


Peripheral vasospasm of any etiology may be effectively 
treated with Roniacol without fear of complications. 
Roniacol is metabolized to the pure vitamin form (nico- 
tinic acid)...acts by a direct relaxing effect on peripheral 
blood vessels to increase and intensify blood flow to 
affected extremities. 


Numerous clinical studies! show Roniacol to be a 
remarkably safe, efficient vasodilator. “Patients up to 
the ages of ninety have tolerated the drug in doses up to 
600 mg with no adverse effects.””! 

References: 1. M. M. Fisher and H. E. Tebrock: New York 
State J. Med. 53:65, 1953. 2. R. O. Gilhespy: Brit. M. J. 
1:207, 1957. 3. E. C. Texter, et al.: Am. J. Med. Se. 224:408, 
1952. 4. W. Redisch and O. Brandman: Angiology 1:312, 
1950. Complete bibliography available on request. 

Available in scored 50-mg tablets, bottles of 100, 500, and 
1000. Roniacol Elixir, containing 50 mg of Roniacol per 
teaspoonful (5 cc), in bottles of 16 ounces and one gallon. 


RONIACOL’— brand of beta-pyridy! carbinol 


ROCHE LABORATORIES: Division of Hoffmann-La Roche Inc» Nutley 10, NewJersey 


RONIACOL 
for vasodilation 


Please Mention this Journal when writing to Advertisers 
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Every Fellow of The American Col- 
lege of Physicians prizes his Fellow- 
ship and should make use of these 
symbols to remind him, his associates 
and his patients of the ideals, aims 
and accomplishments of the College. 


FELLOWSHIP KEY 


This beautifully designed charm, 
bearing the sro of the College, is 
10K solid gold and embossed in 
the College colors. Shown actual 
size. Initials of Fellow and date 
of election engraved on back at 
no extra charge. Price, including 
tax, delivered, $12.00. 

Available also, in smaller size, as 
a Fraternity Pin with Safety 
Catch, $5.00. 


FELLOWSHIP PLEDGE 


All Fellows subscribe to this pledge at time of 
induction. Engraved with artist’s outlined 
initials and the College seal in color; mounted 
and framed, with line for Fellow’s signature, 
Ideal for reception room or office. Price, 
framed and delivered, $8.00. 


FELLOWSHIP 
CERTIFICATE FRAME 


The Fellowship Certificate furnished without 
charge to newly elected Fellows should be 
protected and displayed in the official, dis- 
tinctive frame. Similar in design to Pledge 
frame; attractively finished in gold. Shipped 
without glass. Price, delivered, $5.00 


AS A GIFT 


To a Fellow, for that birthday or anniversary, 
or for any occasion, the Fellowship Key, 
Fraternity Pin, Fellowship Pledge or Certificate 
Frame is ideal. These symbols of Fellowship 
become treasured possessions; reminders of high 
purpose and achievement. 


Order now from: 


The American College of Physicians 
4200 Pine Street, Philadelphia 4, Pa. 
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NEW PRODUCT FOR EDEMA AND HYPERTENSION 


pe 


_§ 


your niost ‘potent means when the end is saluresis* 


In simplest terms, giving new GRETIC is like pack- 
aging a low-salt regimen in a single tablet . . . because 
ORETIC steps up excretion of sodium and chloride, 
and thereby often cuts down the need for an ex- 
tremely rigid diet. 

Further, it makes sense that the more potent the 
diuretic-antihypertensive, the greater the chances 
that sodium restrictions can be relaxed. 

And new ORETIC is the most potent oral diuretic- 
antihypertensive yet discovered. It has a high thera- 
peutic ratio, low toxicity. It works successfully with 
dosages only 1/10—1/15 those of chlorothiazide. 

If you have low-salt patients . . . patients with 
hypertension, renal edema, Ginatetive heart failure, 
toxemia of pregnancy . . . consider ORETIC. Because 
if you adjust ORETIC dosage and sodium intake 
together, you may well find that you can put some 
real pleasure (and some real salt) back on the patient's 
table . . . and spend a lot less time and effort attend- 
ing to all the details that go with planning and main- 
taining rigid low-salt diets. 

New ORETIC is available for your trial in 25- and 
50-mg. tablets, bottles of 100 and 1000. 

Ask your Abbott representative for a 
copy of the QRETIC PHYSICIAN'S 
LITERATURE containing complete assort 
indications, dosage and precautions. 


FOR 


ORETIC 


(HYDROCHLOROTHIAZIDE, ABBOTT) 


*In many clinica! problems the 
elimination of sa!t (saluresis) 
is just as important as diuresis. 
And Oretic provides your most 
potent means to these ends, 
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Tomorrow’s calls 


begin here 


This is a different Jack Young from the one most 
physicians in and around St. Cloud, Minnesota, have 
come to know. They rarely see him the way his wife 
and children do, busy at night with “homework.” 
But they do see and benefit from the result of these 
nighttime studies, for it is here that tomorrow’s 
detail calls begin. 


Once a science instructor, Jack now cherishes an 
eleven-year link with medical practice in central 
Minnesota. Those years have taught him much. 
Among the most important: to best serve the 
physicians on whom he calls requires constant study. 
So Jack spends part of almost every evening 
reviewing Wyeth technical bulletins, perusing the 
medical literature, and, in general, keeping abreast 
of pertinent medical developments. 


Jack views himself as a salesman, professionally trained 
to transmit facts. He reports, simply and concisely, 

on the experience of clinicians who have studied a 
certain drug. With solid documentation, he refers to the 
actions, indications, dosages, and, above all, the 
precautions, contraindications, and side-effects. All this, 
geared to the needs and time of his physician host. 


There is a Jack Young to serve every physician. All of 
these Wyeth men have one thing in common—an earned 
sense of membership on the community health team. 
Their educational background, constant training, 

and daily service to medicine make it so. 


® 
Philadelphia 1, Pa. 
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Miltown in 
continuous 
release 
capsules 


Meprospan 


the 24-hour 
tranquilizer 477 


safe, continuous 
relief of anxiety 

and tension — 
... all day... all night 


Supplied: 200 mg. continuous release capsules of Miltown (mepro- 
bamate, Wallace) in bottles of 30. Literature and samples on request 


WALLACE LABORATORIES + New Brunswick, N.J. 


Please Mention this Journal when writing to Advertisers 
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TM. 


(HYDROCHLOROTHIAZIDE ) 


hypertens 


Please Mention this Journal when writing to Advertisers 
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*it'S AS easy as 1, 2,3 to use 


HYD 


Initiate therapy with HYDRODIURIL: one 25 mg. tablet or one 50 mg. 
tablet once or twice a day. HYDRODIURIL by itself often causes an adequate 
drop in blood pressure over a period of two to three weeks. This may be a!! the 
therapy some patients require. 


hu 


(HYDROCHLOROTHIAZIDE) 


Add or adjust other agents as required: HYDRODIURIL enhances the 
activity of all commonly-used antihypertensive agents; thus, the dosage of 

other medication (rauwolfia, reserpine, hydralazine, veratrum) should be initiated 
or adjusted as indicated by patient condition. if a ganglion-blocking agent is 
contemplated or being used, usual dosage must be reduced by 50 per cent. 


Adjtist dosage of all medication: the patient must be frequently 
observed and careful adjustment of all agents should be made to establish 
optimal maintenance dosage. 


Supplied: 25 mg. and 50 mg. scored tablets yoRODIURIL (Hydrochlorothiazide) bottles of 100 and 1,000. 
Additional literature for the physician is available on request. 


HYDRODIURIL is a trademark of Merck & Co., Inc. Trademarks outside the U S.: DICHLOTRIDE, DICLOTRIDE, HYDROSALURIC. 


mOo MERCK SHARP & DOHME, Division of Merck & Co., Inc., Philadelphia 1, Pa. 
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To Insure Prompt, 
Effective Bowel Evacuation 
Dulcolax 


Dulcolax — in either tablet or 
suppository form — insures 
ive bowel 


y syste 


s on the large bd 


Is equally effective whethe 
ministered orally or by sup- 
pository. 
Dosage: Tablets—1 to 3 (usually 2) at bed- 
time for bowel movement the following 
morning, or % hour before breakfast for a 
movement within six hours. Tablets are enteric ‘ 
coated, and must be token whole, not chewed 
or crushed; they should not be taken with 

tacids. Suppositori 1 at the time a bowel 
movement is required. 
Supplied: Dulcolax® (brand of bisacodyl). 
Yellow enteric-coated tablets of 5 mg. in 
boxes of 6 and bottles of 100. Suppositories 
of 10 mg. in boxes of 6. Under license from 
C. H. Boehringer Sohn, Ingelheim. 


Contact Laxative o 


Ardsley, New York 
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botties of 50 and 500 / Emulsion, 30-cc. and 120-cc. botties (10 mg./cc.) / Parenteral Solution, 1-cc. multiple dose vial 
(20 mg./cc.) / 10-cc. multiple dose vial (10 mg./cc.) / Vesprin Injection Unimatic (15 mg. in 0.75 cc.) 


Vesprin/the tranquilizer that fills a need in every major area of medical practice / Squiss 
anxiety and tension states, pre- and postoperative tranquilization, alcoholism, and obstetrics. 
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For the best 
from antihypertensive 
therapy: add 


(hydrochlorothiazide cisa) 


THE ANTIHYPERTENSIVE POTENTIATOR 


Potentiating Effect of Esidrix on Serpasil 
BLOOD PRESSURE mm. Hg 


Esidrix, through its unique effect on *” 223 
body salts,* provides a physiologic en- 
vironment in which antihypertensive 
drugs work best. Thus Esidrix, when 
added to any treatment program: 


1. Safely reduces blood pressure tothe 17 
lowest levels yet achieved with oral 1 
therapy. 150 


2. Often reduces blood pressure in pa- _,,, 
tients resistant to previous therapy. ,,, 


3. Minimizes side effects by reducing 1° 
dosage requirements ofotherdrugs. 


4, Promotes diuresis in patients with ,, 
edema. 


Patient E.S. 
reserpine alone reserpine plus Esidrix (Adapted from Maronde') 


*Esidrix is at least 10 times more active than chlorothiazide and greatly 
increases sodium and chloride excretion; however, it has no more effect on 
potassium excretion than does chlorothiazide. | 
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Esidrix-Serpasil gives excellent results in hyper- 
tensive patient with tachycardia: slows heart 
rate and lowers blood pressure to within normal 
limits two weeks after therapy. 


Photo used with patient’s permission. 


Esidrix- Ser 


(hydrochlorothiazide and reserpine CIBA) 


Esidrix-Serpasil lowers blood pressure more 
effectively: Blood pressure response is better 
with Esidrix-Serpasil combination tablets than 
with Serpasil alone—and more rapid, too. 


Esidrix-Serpasil controls complicating symp- 
toms: With its calming action, the Serpasil com- 
ponent relieves anxiety that often accompanies 
hypertension. Serpasil also slows heart rate when 
tachycardia is present, while Esidrix promotes 
diuresis in edematous patients. 


Esidrix-Serpasil reduces side effects: The po- 
tentiating effect of Esidrix on Serpasil lowers 
dosage requirements, hence with Esidrix-Serpasil 
the incidence and severity of side effects are ap- 
preciably reduced. 


Esidrix-Serpasil simplifies therapy: The single 
tablet is more convenient for your patients than 
two tablets taken separately :There’s less likeli- 
hood of skipped doses. 


SUPPLIED: Esidrix-Serpasil Combination Tablets, each 
containing 25 mg. of Esidrix and 0.1 mg. of Serpasil; bottles 


‘of 100. 


REFERENCE: 1. Maronde, R. F: Clinical report to CIBA. 
EstprIx™-™: (hydrochlorothiazide CIBA) SERPASIL® (reserpine CIBA) 
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A POTENTIATED ANTIHYPERTENSIVE 


SUMMIT, NEW JERSEY 
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WHEN COUGH MUST BE STOPPED 


Combines the antitussive potency of codeine with the safety of a placebo.’ 


Raises the cough-reflex threshold promptly (15-30 minutes) for as long 
as six hours without side effects, without narcotic complications.’ 


Three useful dosage forms: Syrup, butterscotch flavored, 15 mg per 5 cc 
—bottles of 4 oz, 16 oz and 1 gal. Tablets, sugar coated, 15 mg—packages 
of 20, 100 and 500. Expectorant, fruit flavored, 15 mg of Romilar and 
90 mg of ammonium chloride per 5 cc—bottles of 16 oz and 1 gal. 


References: (1) L. J. Cass, W. S. Frederik and J. B. Andosca, Am. J. M. Sc. 227:291, 1954. 
(2) N. Ralph, Am. J. M. Sc. 227:297, 1954. (3) L. J. Cass and W. S. Frederik, New England 
J. Med. 249:132, 1953. (4) H. Isbell and H. F. Fraser, J. Pharmacol. & Exper. Therap. 107:524, 
1953. (5) New and Nonofficial Drugs 1959, Philadelphia, J. B. Lippincott Company, 1959, 
eS <o rf A. Bickerman, E. German, B. M. Cohen and S. E. Itkin, Am. J. M. Sc. 


.Romilar® Hydrobromide—brand of dextromethorphan hydrobromide 


Romilar 


the specific non-narcotic antitussive with prompt, prolonged action 


ROCHE casorarori€s Division of Hoffmann-La Roche Inc Nutley 10, N. J. 
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remarkable lack of side effects 


In more than 3,000 carefully-followed patients, Mellaril has been 
almost completely free of such major side effects as jaundice, 

extrapyramidal symptoms, Parkinsonism, blood dyscrasia, dermatitis— 
even when given in quantities far in excess of the usual dosage. 


“POVERTY” OF SIDE EFFECTS 

“The most striking aspect of thioridazine [Mellaril] 
therapy is the poverty of side effects....In its lack of 
side effects and low toxicity, it is superior to all other 
tranquilizing drugs tested. For this reason also it is well 
tolerated by patients, particularly those who are not 
hospitalized and who frequently discontinue their medi- 
cation because of dizziness, sleepiness, increased tension 
or parkinsonism with other drugs.” * 


NEGLIGIBLE SIDE EFFECTS 

“Side effects were negligible at all dosage levels: no 
incidence of parkinsonism or other extrapyramidal 
symptoms. Minimal sedation, on the whole lower than 
with other tranquilizing agents. No alteration in liver 
function, urine or blood. No photosensitivity. Patient 
acceptability was exceptional: lack of drowsiness, leth- 
argy or ‘washed out’ feeling, permitted patients to carry 
on normal everyday activities. Orthostatic hypotension 
was absent. The initial ‘keyed up’ tense feeling common 
to other drugs of this type was absent. ... Patients forced 
to interrupt treatment with other phenothiazine deriva- 
tives because of parkinsonism or other extrapyramidal 
symptoms were able to continue therapy with thiorida- 
zine without appearance of parkinsonism.” * 


SINGULARLY FREE OF SIDE EFFECTS 
“The extrapyramidal syndrome was not encountered in 


any of its forms. Dizziness and sleepiness responded to a 
reduction in dosage. Other side effects did not occur.... 
It is singularly free from the side effects ordinarily seen 
with these [phenothiazine] compounds.”* 


ABSENCE OF SIGNIFICANT SIDE EFFECTS 
“None of the following toxic effects, so common after 
administration of the phenothiazines, was present during 
the period of Thioridazine administration: Parkinson- 
ism or Parkinson-like symptoms, pliotosensitivity, ortho- 
static hypotension, bone-marrow depression.” ! 


MINIMAL SIDE EFFECTS 

“Side effects such as extrapyramidal activity, jaundice 
and photosensitivity have not been observed in patients 
treated with Thioridazine [Mellaril]. Extrapyramidal 
side effects produced by other phenothiazines have 
disappeared promptly with no deterioration in the be- 
havioral response when these patients have been shifted 
to Thioridazine.”® 


NO JAUNDICE 

“No allergic reactions were observed such as skin erup- 
tions, jaundice or agranulocytosis. “Central nervous 
system toxicity, as manifested by extrapyramidal effects, 
seizures, and excitement did not occur despite the use 
of high doses (up to 2000 mg.) of the drug.”® 
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a new advance in tranquilization: 
greater specificity of tranquilizing action plus fewer side effects 


s 
— 20K, Of 109 phenothiazines synthesized by Sandoz, Mellaril was 
N a selected as the most promising on the basis of extensive evalu- 


ation. The presence of a thiomethyl radical (S-CH,) in the 
position conventionally occupied by a halogen in other pheno- 
Gyr thiazines is unique and could be responsible for the relative 
absence of side effects and greater specificity of psychothera- 


N 
| peutic action. This is shown clinically by: 
CH, 
1 A specificity of action on certain brain sites in contrast to the 
more generalized or “diffuse” action of other phenothiazines. This 
MELLARIL is evidenced by a lack of appreciable anti-emetic effect. 
PSYCHIC RELAX 
DAMPENI 
suppression of vomiting 
PARASYMPA Tim EEMEttle effect on blood pressure 


NERVOUS S d temperature regulation 


2 Less “spill-over” action to other brain areas — hence, 
absence of undue sedation, drowsiness or autonomic 
nervous system disturbances. 


3 A notable absence of extrapyramidal stimulation. 


Psychic relax 


mee EERE suppression of vomiting A Lack of impairment of patient’s normal drive and energy, 
parasympat iii pening of blood pressure while achieving psychomotor control in 


mental and emotional disorders. 
other 5 Virtual freedom from toxic effects — jaundice, 
ee ga photosensitivity, skin eruptions, disturbed body 


temperature regulation, blood forming disorders have been 
absent in reports currently available. 


These properties add up to a greater margin of safety in general office practice, 
in ambulatory psychiatric out-patient clinics, and in hospitalized patients. 
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excellent clinical response 


In office practice and in hospitalized patients, Mellaril has proved 
highly useful for a wide variety of major and minor emotional 
disorders (such as anxiety, tension, apprehension, alcoholism, 
agitated psychoneurosis, agitated psychotic states, etc.). 


EXTREMELY SATISFACTORY “. . . produced extremely satisfactory results 


in the broad therapeutic range represented in this series.” * 


POTENT AGENT “.. . appears to be a potent agent in the symptomatic 


management of a variety of psychiatric states.” * 


MAJOR ADDITION TO THERAPEUTICS “This drug appears to represent a 
major addition to the safe and effective treatment of a wide range of psychological 
disturbances seen daily in the clinics or by the general practitioner.” ! 


AN ACTIVE AGENT “Thioridazine is an active therapeutic agent. . . . 

It is effective in a variety of psychiatric disorders, including schizophrenic 
reactions. .. . The drug is particularly advantageous for a group of schizophrenic 
patients who are sometimes made worse by other phenothiazine 

derivatives or Rauwolfia alkaloids. It should also be suitable for treating patients 
with psychoneuroses and chronic brain syndrome.” ® 


EVEN IN VERY SEVERE CASES “Of the 152 patients treated 25 have been 
released and they have not suffered a relapse. This proportion is significant 

if we stop to consider that we are dealing only with acute cases which had been 
considered hopeless and obviously destined to finish their days in an asylum.”* 


EXCELLENT THERAPEUTIC RESPONSE “Patients with emotional 
tensions resulting from the stress and strain of life . .. were treated with 
Mellaril at the dosage level of 10 mg. three times daily. 

In 94 such patients, 83 obtained an excellent therapeutic response.” ® 
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",..extremely satisfactory results...” 
in a Clinical spectrum ranging from 
minor nervous disorders to 
severe psychotic disturbances: 


RESULTS WITH MELLARIL IN 194 PATIENTS? 


ACUTE PSYCHOTICS 


83% satisfactory effect 


Some cases had complete re- 
mission of symptoms. Most 
were able to return home to 
useful occupations. 


CHRONIC PSYCHOTICS 


68% satisfactory effect 


Relief of symptoms in cases 
permitted easier management 
and a return to a more or less 
useful life. 


NEUROTICS 


57% satisfactory effect 


Some cases, complete relief of 
symptoms. Other cases, partial 
relief of symptoms. 


RESULTS WITH MELLARIL IN PATIENTS PREVIOUSLY TREATED WITH OTHER TRANQUILIZERS® 


VERY 
DIAGNOSTIC CATEGORY IMPROVED SATISFACTORY SATISFACTORY UNSATISFACTORY 
% 

SCHIZOPHRENIA 

Acute 89 61 28 

Chronic paranoid 84.2 31.6 52.6 

Chronic, other 73.9 21.7 §2.2 

Residual 57.1 9.5 47.6 
CHRONIC BRAIN SYNDROME 66.6 33.3 33.3 
CHRONIC PSYCHONEUROSIS 62.5 12.5 50 
CHRONIC PSYCHOSOMATIC 
DISORDERS 75 25 50 


HORIDAZINE 
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a guide to administration and dosage 


Dosage ranges from 10 mg. three or four times a day in turbed hospitalized psychotics, dosages of 200 to 300 
milder situations to 25 mg. three or four times a day mg. three times a day may be administered. 

for more disturbed patients. In ambulatory psychiatric Dosage must be individualized according to the condi- 
out-patients, dosages of 50 to 100 mg. three or four tion and degree of response. In all cases, the smallest 
times a day have been found adequate. For severely dis- effective dosage should be determined for each patient. 


INDICATION USUAL STARTING DOSE TOTAL DAILY DOSAGE RANGE 


ADULTS 


Mental and Emotional Disturbances: 


MILD — where anxiety, apprehension 
and tension are present 10 mg. t.i.d. 20-60 mg. 


MODERATE — where agitation exists 

in psychoneurosis, alcoholism, 

intractable pain, senility, etc. 25 mg. tii.d. 50-200 mg. 
SEVERE — in agitated psychotic 

states as schizophrenia, manic 

depressive, toxic psychoses, etc.: 


Ambulatory 100 mg. t.i.d. 200-400 mg. 
Hospitalized 100 mg. ti.d. 200-800 mg. 
- CHILDREN 
BEHAVIOR PROBLEMS IN CHILDREN 10 mg. t.i.d. 20-40 mg. 


PRECAUTIONS: Although possessing a unique structure particular, he should watch for potential hemopoietic 


and a selectivity of action which broadens its therapeutic depression, jaundice or orthostatic hypotension. As with 
ratio, the physician should be alert to the possibility of other phenothiazines, Mellaril is contraindicated in 
untoward reactions in certain susceptible individuals. In severely depressed or comatose states from any cause. 


SUPPLIED: MELLARIL Tablets, 10 mg., 25 mg., 100 mg. Bottles of 100. 


1. Ostfeld, A. M.: Scientific Exhibit, American Academy of General Practice, San Francisco, April 6-9, 1959. 2. Kinross-Wright, V. J.: Lecture, Clinical 
Meeting, American Medical A Dec. 4, 1958. 3. Kinross-Wright, V. J.: Scientific Exhibit, Clinical Meeting, American Medical Associ- 
ation, Minneapolis, Dec. 2-5, 1958. 4. Cohen, S.: ‘TP. 21, a new phenothiazine, Am. J. Psychiat. 115:358, Oct. 1958. 5. Glueck, B.: * Scientific Exhibit, American 
Psychiatric Association, Philadelphia, April 27-May 1, 1959. 6. Hollister, L. E., and Macdonald, B. F.: P: d at California Medical Association; Section on 
Psychiatry, San Francisco, Feb. 25, 1959. 7. Remy, M.: Schweiz. med. Wehnschr. 88 :1221, Nov. 29, 1958. 8. Freed, S. C., in discussion on Thioridasine (Mellaril) 
in Psychiatric Patients, Hollister, L. E., and Macdonald, B. F., presented at California Medical Association; Section on 'Peychiatry, San Francisco, Feb. 25, 1959. 


* controls neurotic and psychotic patients with anxiety, apprehension, nervous tension 

¢ virtual absence of jaundice, parkinsonism, photosensitivity, dermatitis 

¢ minimal sedation and drowsiness 

e¢ does not mask organic conditions such as brain tumors, intestinal obstruction, she 
because of lack of anti-emetic action 


* increased specificity of action results in greater safety at all dosage levels 
SANDOZ 
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Quiescence needed 


in medical illness in surgery in obstetrics 


One of the most versatile agents known, PHENERGAN helps smooth the man- 
agement of patients under medical, surgical, or obstetrical stress without 
depressing vital functions. For many areas of general and specialty practice, . 
PHENERGAN has these actions for these benefits: 

Sedation: Relieves fear, promotes sleep, encourages cooperation, reduces 
postoperative excitement—widely useful in obstetrical and surgical sedation. 
Antiemesis: Prevents and controls nausea and vomiting associated with 
motion sickness, surgery, pregnancy, or refiex mechanisms. 

Antiallergy: Gives potent and prolonged antihistaminic contro! of many 
allergic reactions. 

Drug potentiation: Reduces dose requirements of anesthetics, barbiturates, 

and narcotic analgesics—an important aid to perisurgical and obstetrical 
management. 


PHENERGAN’ 


HYDROCHLORIDE 

Promethazine Hydrochloride, Wyeth 
INJECTION + TABLETS « SYRUP + SUPPOSITORIES . 
literature supplied on 


Philadeiphia 1, Pa. 
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safe... 
even in 
the presence 
of glaucoma.* 


comfortable... 
free of 

annoying 
side effects. 
effective... 

in 17 of 
every 

20 patients. 


fast 

relief of 

Spasm 
mand pain 


(Dicyclomine) Hydrochloride 


(20 mg. t.i.d.) 


BENTYL acts swiftly to stop spasm, relieve 
pain. Dual antispasmodic action does it. 
G.I. smooth muscle is directly relaxed... para- 
sympathetic nerve impulses are selectively 
blocked. 


BENTYL surpasses atropine in efficacy,! yet 
avoids the side effects.'* Blurred vision, dry 
mouth, tachycardia, urinary retention are absent. 


BENTYL does not dilate the pupil nor raise intra- 
ocular pressure and has been proved safe...even 
in the presence of glaucoma. 


*Over one-million persons past 40 have glaucoma 
—a major cause of blindness. Incidence increases 
rapidly with age. Antispasmodics with ocular side 
effects can induce glaucoma attacks. BENTYL has 
been proved safe. 


1. Chamberlin, D. T.: Gastroenterology 17:224. 2. Hufford, A. R.: 


for Am. J. Digest. Dis. 19:257. 3. Cholst, M., Goodstein, S., Berens, C 


sedation and Cinotti, A.: J.A.M.A. 166: 1276, 1958. TRADEMARK: *BENTYL’ 
WITH | THE WM. S. MERRELL COMPANY 


New York + Cincinnati + St. Thomas, Ontario 
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Increased Hemoglobin 


wit 
Roncovite-MF 
(gm./100 cc.) 


LEGEND: 


(A) Patients receiving ferrous sulfate 
200 mg. q.i.d. showed average 
increase in hemoglobin of 1.5 gm. 


(B)Patients receiving Roncovite-MF 
(15 mg. cobalt chloride and 100 mg. 
ferrous sulfate) showed average 
inc! inh globin of 2.7 gm. 


improved 

iron 
utilization 
in anemia 


Each tablet contains: Cobalt chloride (Cobalt as Co....3.7 mg.)...15 mg. Ferrous sulfate, exsiccated...10O0 mg. 


Improves iron utilization by enhancing the formation 
of erythropoietin, the erythropoietic hormone 


Recent research’? again emphasizes the role of cobalt as the 
only clinically proved agent which enhances erythropoietin formation. 

The acceleration of erythropoiesis with Roncovite therapy pro- 
vides optimal utilization of iron. 

Acting through this physiologic mechanism, Roncovite (cobalt- 
iron) therapy results in an increased production of red cells and hemo- 
globin—a better blood picture—a faster, more complete response than 
iron alone inthe common hypochromic anemias— menstrual! anemia 
—anemia of pregnancy--nutritional anemia of inftancy—and in anemia 
due to chronic infection or inflammation. *:*:5:°:7:> 


(1) Goldwasser, E.; Jacobson, L. O.; Fried, W., and Pizak, L. F.: Blood 13:55 (Jan.) 1958. (2) Gurney, C. Wy; 
Jacobson, L. O., and Goldwasser, E.: Ann. int. Med. 49:363 (Aug.) 1958. (3) Korst, D. R.; Bishop, R. C., and 
Bethell, F. H.: J. Lab. & Clin. Med. 52:364 (Sept.) 1958. (4) Ausman, D. C.: Journal-Lancet 76:290 (Oct.) 
1956. (5S) Holly, R. G.: Obst. & Gynec. 9:299 (Mar.) 1957. (6) Holly, R. G.: Clin. Obst. & Gynec. /:15 (Mar.) 1958. 
(7) Diamond, E. F.; Gonzales, F., and Pisani, A.: lilinois M. J. 113:154 (April) 1958. (8) Hill, U. M.; La Jous, J., 
and Sebastian, F. U.: Texas J. Med. 51:686 (Oct.) 1955. 


LLOYD BROTHERS, INC. | © CINCINNATI 3, OHIO 
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meprobamate with PATHILON® tridihexethy! chioride Lederie 


for relieving tension and curbing hypermotility 
and excessive secretion in G./. disorders 


PATHIBAMATE combines two highly effective and well-toler- 
ated therapeutic agents: 


meprobamate (400 mg. or 200 mg.)—a tranquilizer and muscle - relaxant widely 
accepted for the effective management of tension and anxiety 

PATHILON (25 mg.)—an anticholinergic long noted for producing prompt symp- 
tomatic relief through peripheral, atropine-like action, yet with few side effects 


now available... 


PATHIBAMATE-200 Tablets 


200 mg. meprobamate + 25 mg. PATHILON 


for more flexible contro/ of G. |. trauma and tension 
smooth, sugar-coated, easy-to-swallow 


PATHIBAMATE-400 and PATHIBAMATE-200 are indicated for duodenal ulcer; gastric 
ulcer; intestinal colic; spastic and irritable colon; ileitis; esophageal spasm; 
anxiety neurosis with gastrointestinal symptoms and gastric hypermotility 


Supplied: PATH! BAMATE-400 — Each tabiet (yellow, 1/2-scored) contains 

meprobamate, 400 mg.; PATHILON tridihexethy! chioride, 25 mg. 

PATHIBAMATE - 200 — Each tabiet (yellow, coated) contains 

meprobamate, 200 mg.; PATHILON tridihexethy! chioride, 25 mg. 

Administration and Dosage: PATHIBAMATE-400 —1 tabiet three times a day at mealtime 
and 2 tablets at bedtime. 


PATHIBAMATE - 200 — 1 or 2 tabiets three times a day at meai- 
time and 2 tablets at bedtime. 


Adjust dosage to patient response. 


Contraindications: giaucoma; pyloric obstruction, and obstruction of the urinary 
bladder neck. 


Qeterie) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York 
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Dosage: Begin with 1 to 2 yellow CARTRAX 
“10” tablets (10 mg. PETN plus 10 fos 
ATARAX)3 to 4 times daily. When indica 

this may be increased by switching to pink 
CARTRAX “20” tablets (20 mg. PETN plus 


10 mg. ATARAX). 
For convenience, write “CARTRAX 10” or 
“CARTRAX 20.” 


Supplied: In bottles of 100. 


References: 1. Russek, H. I.: Postgrad. Med. 19:562 (June) 
2. Russek, H. I.: Presented at the Se 
ieataumee of Cardiovascular Problems of the Aged, Dade 
edical Associa 


ty Mi 


tion, Miami Beach, April 12, 1958. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 


— 
RUSSEK: retn is“. ‘the tranquilizer for the” 
_ the most. effective d cardiac]...because 
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UNIQUE CLINICALLY 
POTENT...SAFE... 


“ WITHOUT limitations and discomforts of usual salicylate therapy 


ARTHROPAN 


“Our most striking case was that of a 55 year old white male with rheumatoid arthritis, 
steroid intoxication, duodenal ulcer, taking 40 mg. triamcinalone/day. He is now on Choline 
Salicylate [Arthropan] alone and has returned to work.”! 

“In a group of patients who habitually develop gastric distress to moderate dosages of 
aspirin...all tolerated the new preparation [Arthropan] exceedingly well...” 


“Patients who had been taking steroid preparations before using Choline Salicylate 
[Arthropan] were able to reduce the doses (of steroid) and in some instances to discontinue 
it entirely.”? 

“In no instances did gastrointestinal symptoms preclude administration of Choline Salicylate 
[ Arthropan].”4 

These reports have emanated from extensive clinical trials> in thousands of patients by more 
than 180 physicians. 

RECOMMENDED DOSAGE: (Adults and children over 12 years) As an anti-inflammatory agent in rheumatoid 
arthritis and rheumatic fever: 1-2 teaspoonfuls, 4 times daily at onset of therapy. As an analgesic or anti- 
pyretic: 1 to 2 teaspoonfuls, 3 to 4 times daily. 

NOTE: Unless satisfactory relief is obtained, it is advisable gradually to increase dosage by increments of 
1 teaspoonful per day until maximum benefit, without side effects, is attained. In every case the dosage 
should be adjusted upwards or downwards to assure full therapeutic activity up to the limit of the patient’s 
tolerance (in the absence of gastrointestinal distress or early salicylism). 

Because of the special chemical structure of ‘Arthropan’, alkalies or other buffering substances are not 
required to protect the stomach wall and should not be administered with “Arthropan’. 

SUPPLIED: 16 and 8 oz. bottles. Each ml. of ‘Arthropan’ contains 174 mg. of Choline Salicylate. Each tea- 


spoonful (5 ml.) contains 870 mg. 

CITED REFERENCES: 1. Clark, G. M.: Personal Communication, 1958. 2. Feldman, H. A.: Personal Communication, 1958. 
3. Scully, E J.: Treatment of Rheumatic Disorders with Choline Salicylate (to be submitted for publication). 4. Friedland, 
C. K.: Personal Communication, 1958. 5. Complete data available on request to the Medical Director. 


Co: DEDICATED TO PHYSICIAN AND PATIENT SINCE 1892 
wd NEW YORK 14,N.Y. | TORONTO 1, ONTARIO 
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how often have you thought... 


*_..but how will it work in my practice?” 


This most frequently asked question cannot 
be answered by the manufacturer, the detail 
man, an advertisement, a piece of mail. Only 
through actual experience with a product in 
day-to-day private practice can this question 
be answered. 


UNITENSEN PROVED IN DAY-TO-DAY PRACTICE 
In office trials, Unitensen products have 
been proved effective therapy in the manage- 
ment of the hypertensive patient. These are 
the facts, obtained from 3,841 physicians, 
who used Unitensen products in their day- 
to-day office practice, in treating a total of 
35,727 patients. In 11,093 cases (31.0%) 
results were “excellent”; in 51.2% (18,294) 
cases, “good”; “fair” results were obtained in 
4,591 patients (12.9%) and in only 1,749 
cases (4.9%) were results “unsatisfactory.” 
Minor side effects were reported in 1,081 
cases (3.0%). 


The results mentioned above were obtained 
while the patients engaged in their normal 
daily occupations and activities. None of the 
patients involved in the study were hospital- 
ized or institutionalized. And, despite such 
variables as dietary indiscretions, an occa- 
sional overdose, or a dose inadvertently 
“missed,” the Proof In Practice Study shows 
Unitensen products to be safe, dependable, 
potent antihypertensive therapy . . . permit- 
ting practical office management of virtually 
all hypertensive cases. 


UNITENSEN: BASIC HYPERTENSIVE THERAPY 
Although many of the patients in the Study 
also received diuretics and/or tranquilizers 


during the course of treatment, it was noted 
that the vasodilating effect of Unitensen was 
required to obtain optimum blood pressure 
control. Unitensen, a true hypotensive agent, 
is potentiated by diuretics. A combination of 
the two is frequently recommended for lower 
dosage of each drug, minimizing the side ef- 
fects of either. 


UNITENSEN DOES MORE THAN LOWER BLOOD 
PRESSURE Dr. Burton M. Cohen* makes the 
following observations regarding Unitensen: 


“‘Hypotensive effect obtained through specific 
stimulation of afferent side of reflex pathways 
of blood pressure control without adrenolytic 
action or ganglionic blocking . . . Nausea and 
vomiting rare .. . No alteration of vasomotor 
reflexes, thus no postural collapse . . . Brady- 
cardia, never tachycardia, may occur... 
Cardiac output not lessened . . . Renal circu- 
lation participates in reflex vasodilation . . . 
Cerebrovascular resistance is decreased, with 
improvement or maintenance of blood flow 
and O, utilization . .. No dangerous side ac- 
tions have been reported.”* 


UNITENSEN-R® Each tablet contains cryptenamine 
(tannates)1.0 mg., reserpine, 0.1 mg. 
UNITENSEN-PHEN® Each tablet contains crypten- 
amine (tannates) 1.0 mg., phenobarbital, 15 mg. 
UNITENSEN® Each tabiet contains cryptenamine 
(tannates) 2.0 mg. 


Clinical supplies available on request. 


IRWIN, NEISLER & CO. - Decatur, 


*Cohen, B. M.: The Ambulatory Patient with Hypertension: An Approach to Office Management, presented at the American Medical Association Convention, 


San Francisco, California, June 22-27, 1958. 
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SUSAN, THE TECHNICIAN TELLS HOW: 


@Patrician’s comfort 
simplicity 


“Our radiologist likes 
the Patrician for flu- 
oroscopy. Traded his 
old unit... got rid of 
tiresome tussles with 
an awkward fluoro- 
scopic screen.” 


“Poor Mrs. Smith had 
tremors — no prob- 
lem for me, though. 
The Patrician ‘200’ 
is built for split-sec- 
ond radiography that 
really ‘stops’ motion.” 


“Miss Jones says 
she ‘feels faint’ — 
I’m glad to know 
the Patrician han- 
dles easily. Switch- 
es quickly from 
fluoroscopy to ra- 
diography . . . min- 
imizes examina- 
tion time for high- 
strung patients.” 


“Tall Johnny stretches 
comfortably, Even 
61% footers are not too 
big for this roomy 
81” table.” 


® Ask your G-E x-ray representative for 
full details on Patrician’s big-table con- 
venience. Or clip this coupon for a copy 
of new illustrated catalog. 


GENERAL @ ELECTRIC 


X-RAY DEPARTMENT 


GENERAL ELECTRIC CO. 
Milwaukee 1, Wisconsin, Rm. M-91 


Please send me: 

New 8-page PATRICIAN bulletin 
Facts about deferred payment 
(1) MAXISERVICE® all-inclusive rental plan 


Add, 
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"OR RETROGRADE PYELOGRAPHY WITH 


Drovides the advantages 
‘as for widely 


“ERENOGRAFING At 
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accent on portability 


UO 


AN ELECTROCARDIOGRAPH for maximum usefulness in your 
office examining room . . . and an electrocardiograph that you 
can easily take with you on any call—are the reasons Sanborn 
Company developed the 100 Viso and 300 Visette ECG’s. 
Both produce permanent, easily interpreted, diagnostically accu- 
rate electrocardiograms. Both are simple to operate . . . and both 
will give stable, trouble-free operation year after year. But there are 
also these important differences: in the 18-pound Visette, every 
practical means is used to achieve the combination of extremely 
light weight, brief case size and “traveling” ruggedness. In the new 
100 Viso for office use, where instrument portability is not a prime 
requirement, the design includes such additional features as two 
recording speeds, three recording s“nsitivities, provision for record- 
ing other waveforms, and visual monitoring by an external oscillo- 
scope. 
Each of these companion ’cardiographs has individual emphasis in 
terms of portability and versatility. But both equally reflect the best 
principles of modern diagnostic instrument design. 


SANBORN COMPANY Mode! 300 Visette, 625 dotiors. 
MEDICAL DIVISION Model 100 Viso, 850 dollars. 
175 WYMAN ST., WALTHAM 54, MASS. Delivered prices, continental VU. S. A. 
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READILY 
ABSORBED 


REMARKABLY 
WELL TOLERATED 


EXTREMELY 
PALATABLE 


AVOIDS 


UNCERTAINTIES OF 


ENTERIC-COATED 
TABLETS AND 
DANGERS OF 
INTRAVENOUS 
POTASSIUM 


WARREN-TEeD 


4, 


e squeeze of modern diuretics 
ates excess fluids — but loss 
P of potassium is unavoidable 


It must be replaced. 


elixir 


(Potassium Gluconate, W-T) 


A tablespoonful of KAON Elixir twice daily (30 cc.) 
supplies the normal daily potassium requirement 
(38.4 mEq.)—approximately equal to the elemental 
potassium in one fifth gallon of orange juice. One 
teaspoonful (5 cc) = 6.4 mEq. of K in 500 mg. KCL 


WITH ADRENAL CORTICOID THERAPY, 
KAON IS USEFUL IN PREVENTING 
POTASSIUM DEPLETION. 


References: W. J. Kolff, “Acute Renal Failure: Causes 
and Treatment,” The Medical Clinics of 
North America, 30:1052 (July 1955). 


Peter Forsham, “Symposium on Adrenal 
— Therapy,” Metabolism, 7:19 (Jan. 


THE WARREN-TEED PRODUCTS COMPANY 
COLUMBUS 8, OHIO 
Dallas Chattanooga Portland 
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urinary discomfort, relieved within 30 minutes 


The specific analgesic action 

of Pyridium provides rapid 
relief of pain, burning, urgency, 
frequency. By promoting 

more normal function, Pyridium 
reduces the risk of 

retention and pooled urine. 


PYRIDIUM 


PYRIDIUM 


brand of phenylazo-diamino-pyridine HCI 


provides safe analgesia as long as may be 
required. AVERAGE DOSAGE: Adults, two tablets 


three times daily before meals. 


Children, age 9 to 12 years, i 
tablet three times daily, 
pefore meals. suPPLIED: Tablets 
(0.1 Gm. each), bottles of 


complements any anti-infective of your choice 
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MULTI-CHANNEL 
PECORDERS 


FOR PHYSIOLOGICAL RESEARCH, CARDIAC CATHETERIZATION 
AND ROUTINE ELECTROCARDIOGRAPHY 


Versatile and comprehensive, this series of new multi-channel recorders pro- 
vides simultaneous indication and recording of EKGs, EEGs, stethograms, 
peripheral pulse waves, EK Ys, BCGs, pneumograms, intra-vascular and intra- 
cardiac blood pressures, blood pH, dye dilution curves and blood oxygen 
concentration. Various combinations of these functions can be traced simul- 
taneously on a single record. 


TWO BASIC MODELS ARE AVAILABLE: 


1. PHOTOGRAPHIC RECORDING: Preferred where 
high frequency recording is required. The instru- 
ment illustrated is a four-channel recording model 
with a two-gun monitoring oscillcscope. The upper 
trace indicates the variations in atrial pressure and 
the lower trace the pulmonary artery pressure. an 
two channels may be monitored simultaneously wit 

or without simultaneous recording on all channels. 
Four-gun Monitoring Oscillograph can also be fur- 
nished. Available in 2 to 8 channels. 


2. DIRECT WRITING: Desirable where the phenom- 
ena to be recorded are of medium and low frequency. 
All component parts are indentical to those used in 
the Photographie Model except that the recording 
is done by direct-writing galvanometers, rather than 
photographically. Available in 2, 3, or 4 channels. 

All tracings, Photographic or Direct-Writing are 
clearcut and accurate. Precise time and amplitude 
lines insure exact measurements of all tracings. 
Blood pressure variations, converted to electrical 
quantities by means of a pressure transducer, may 
be accurately measured and recorded without use 
of an external mercury manometer for calibration. 
The recording of instantaneous and average blood 
pressures is accomplished directly by operation of 
a single switch, thus eliminating time taking calcu- 
lations. 

We would be pleased to furnish additional infor- 
— on the unique features of these fine instru- 
ments. 


Multichannel Photographic Recorder with Monitor 


CAMBRIDGE INSTRUMENT CoO., INC. 
3715 Grand Central Terminal, New York 17, N.Y. 


Cleveland 11, Ohio Detroit 2, Mich. Oak Park, Ill. Jenkintown, Pa. Silver Spring, Md. 
13000 Triskett Road 7410 WoodwardAvenue 6605 West North Ave. 479 Old York Road 933 Gist Avenue 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


Please Mention this Journal when writing to Advertisers 
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controls acute urinary tract infection and pain 


It takes two therapies to 
a assure fullest symptomatic and 
} 


; infection control, 
and Pyridium Tri-Sulfa 

provides them both in one B 

for your convenience. 

The Pyridium component allays 
the pain, burning, urgency 

and frequency within 30 minutes 
...while the classic triple-sulfa 

_ provides prompt therapeutic 
blood levels, often with the first 
dose, to control the infection. 


PYRIDIUM TRI-SULFA 


PYRIDIUM TRI-SULFA 


phenylazo-trisulfapyrimidine 


DOSAGE: Adults —first day, 2 tablets four 
times daily. Then | tablet four times daily. 
SUPPLIED: Bottles of 30 tablets. 


Each tablet contains: Pyridium® 

(Brand of phenylazo-diamino- 

pyridine HC))... 150.0 mg.; 
Sulfadiazine... 167.0 mg.; 

sulfamerazine...167.0 mg.; 


Sulfamethazine... 167.0 Mg. MORRIS PLAINS. NU 
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DIASAL 


doubly valuable for patients on salt-restricted diets 


Besides encouraging the patient’s adherence to diet, DIASAL offers pleasant-tasting prophylaxis against 

the potassium loss incurred by the use of the more recent oral diuretics. The potassium supplemen- 
tation, concurrently supplied by p1asaLt, helps avoid digitalis toxicity due to urinary loss of this ion. i} 
Constituents: Potassium chloride, glutamic acid and inert excipients. Available in 2-ounce shakers and 8-ounce bottles. 


FOUGERA & INC., Hicksville, Long Island, New York 
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~ An energizing agent against wea 

. effective as a euphoriant...cot 
Effective relief from spasm and pain in painful 
‘disorders due to sprains, strains, herniated 
| 


manages chronic/recurrent g.u. infections better 


as When other agents fail because 
of resistance or sensitization, 

Mandelamine succeeds. 

| 3 | Its effect is confined solely 
to the urinary tract, for direct 
bacteriostatic and bactericidal 

action at the site of infection. 
a Mandelamine is truly 
antibacterial, not antibiotic, 
and is effective against 
the common urinary tract 
pathogens, particularly 
those of a chronic or 
antibiotic-resistant nature. 


ANDELAMINE 


brand of methenamine mandelate 


Bosace: Adults—average dosage is 2 Hafgrams, 
four times daily. Children over 5—1 Hafgram, 
four times daily. Children under 5—1 teaspoonful 
Mandelamine Suspension four times daily. 
$UpPLieD: Hafgrams® (0.5 Gm. tablets) in bottles of 
100, 500 and 1,000; 0.25 Gm. tablets in 


ag bottles of 120, 500 and 1,000; 
f : also pleasantly flavored Mandelamine 
bie Suspension for children in 4 and 16 

bottles. Each 5 cc. 
teaspoonful contains 250 mg. 


methenamine mandelate. wonais 


resistance-free...nonsensitizing...low cost therapy 
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WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 I.U. heparin potassium. 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 
2. Shaftel, H. E., and Selman, D.: Angiology 10:131 (June) 
1959. 


your postcoronary patients 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 


0.5 
Heparin Series 

H Control Series 0 
0.3-— 

0.1 


2Hrs. 3Hrs. 4Hrs. SHrs. 6Hrs. 
Hours After Fat Meal 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.’ 


*Registered trade mark. Patent applied for. 


hes Lioming Ce, New York 17, N.Y. 


Fasting 1LHr. 
Level 


Please Mention this Journal when writing to Advertisers 
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in the depressed, unhappy patient 


PROMPTLY IMPROVES 


without excitation 


* Acts fast to relieve depression and its common symptoms: 
sadness, crying, anorexia, listlessness, irritability, 
rumination, and insomnia. 


* Restores normal sleep—without hang-over or depressive 
aftereffects. Usually climinates need for sedative-hypnotics. 


EFFICACY AND SAFETY CONFIRMED IN OVER 3,000 
DOCUMENTED CASE HISTORIES." *°* 

Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, a aests 
Composition: Each light- pink, scored tablet contains 1 mg. 


2-diethylaminoethyl benzilate hydrochloride (benactyzine HCI) 
epro 


References: 

1, Alexander, L.: J.A.M.A. 166:1019, March 1, 1958. 

2. Current personal communications; in the files of Wallace Laboratories, @°WALLACE LABORATORIES, Naw Brunswick, N. 7. 
&. Pennington, V.M.: Am, J. Paychiat. 118:260, Sept. 1958. 
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thymoleptic 


brand of imipramine HCI 


Specific in Depression 


Produce remission or im provement in 
70-85% of cases 


Act effectively in all types of depression 


Afford equally good results in severe 
as in mild cases 


Achieve therapeutic benefit with minimal risk of 
serious side reaction 


Indications for Tofranil include: 


Endogenous Depression, Reactive Depression, Involutional Melancholia, Senile Depres- 
sion, Depression associated with other Psychiatric Disorders. 


Availability: Tofranil (brand of imipramine HCI) tablets of 25 mg. bottles of 100. Ampuls 
of 25 mg. (for intramuscular administration only) cartons of 10 and 50. 
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Inhibit monoamine oxidase either in 
brain or liver with its associated risks 


Produce dangerous potentiation of other 


drugs such as barbiturates and alcohol 


Act by producing undesirable central 
nervous stimulation leading to agitation 


and excitement 


_ Cause disturbance of color vision 


The efficacy of Tofranil is attested by more than 50 
published reports and confirmed by clinical experi- 
ence in more than 50,000 cases. 

Detailed Literature Available on Request. 


Geigy, Ardsley, New York 
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IS THIS YOU 


of lower vertebrae 


These three patients have osteoporosis. Early diagnosis 
and treatment with “Formatrix” is important because 
osteoporosis is probably the only age change that can be 
averted. With “Formatrix” therapy, relief from the symp- 
toms of low back pain, vague aches and fatigue may be 
obtained in as little as a few weeks. “Formatrix” supplies 
the essential materials to stimulate increased bone forma- 
tion and prevent further loss of bone substance that leads 
eventually to loss of — stooped posture, and dis- 
abling fractures. 


The highest incidence a osteoporosis may be found 
among the 14,000,000 women in the U.S.A. who are 
55 years of age and over. Some investigators claim that 
almost all women past the menopause will show some 

5 degree of osteoporosis; furthermore, if all these women 
were examined carefully, 50 per cent would show x-ray 
evidence of decreased bone mass. 


AYERST LABORATORIES 
New York 16, N. Y. * Montreal, Canada 


EARLY POSTMENOPAUSE LATER POSTMENOPAUSE 70 AND OVER 
Complains of low back pain, vague Back pain is severe, spreading to Fracture of hip after a minor fall 
aches and fatigue hips (“girdle pain”) X-ray reveals fracture of neck of fer.ur 
Posture is poor Patient is round shouldered, X-ray reveals compression fracture; 
No x-ray evidence of bone lesions walks with a stoop of lower lumbar vertebrae 


X-ray reveals compression fractures 


R PATIENT? 


Suspicion may be the handiest diagnostic tool since pre- 
senting symptoms vary from mild to severe an’ im 
capacitating pain, and no x-ray evidence of spinal d: gen- 
eration is available until about 30 per cent of the 
matrix is lost. Between these two extremes ther 
other signs of estrogen deficiency such as wrinkle: 
thinning skin, a tendency to appear older than : ‘a 
years; there may also be hypercalciuria when postr ¢ 
pausal osteoporosis is complicated by acute osteop¢ rosi 
of disuse. 


Osteoporosis is primarily an atrophic condition of 
matrix formation and any factor that depresses os 
blastic activity or retards the formation of protein 
connective tissue such as prolonged immobilization, 
tisone therapy, or malnutrition will favor develop 
of osteoporosis in both male and female. 
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“FORMATRIX” contains three most essential bone 
ilding materials necessary for matrix formation, estro- 
androgen and vitamin C. 


estrogen component of “Formatrix” stimulates 
tecblastic activity, thus aiding calcium and phos- 
ho-us deposition; it also imparts a feeling of “well- 
beir :.” The anabolic action of methyltestosterone pro- 
W\mo:-s the synthesis of protein and restores a positive 


“FORMATRIX” — each tablet contains: 


courses is recommended. 


Supplied: Tablets, bottles of 60 and 500. 


EARLY POSTMENOPAUSE 
No x-ray evidence of bone lesion 


in osteoporosis 


for matrix formation 


LATER POSTMENOPAUSE 


X-ray reveals compression fracture 
of lower vertebrae 


nitrogen balance. Together, these hormones have a 
greater effect on bone and protein metabolism than either 
alone, and side effects are minimized because of the 
opposing action of the two steroids on sex-linked tissues. 
Vitamin C plays an important role in formation of inter- 
cellular cement substance and amino acid synthesis. 
“Formatrix” has a large amount of vitamin C to aid in 
new bone matrix formation and to further help in the 
healing of fractures. 


Dosage: 1 tablet a day — In the female, three weeks of treatment with a rest period of one week between 


LITERATURE AVAILABLE ON REQUEST 


70 AND OVER 
X-ray reveals fracture of neck of femur 


TO RELIEVE LOW BACK PAIN—TO PROMOTE HEALING OF FRACTURES 


(Brand of Steroid — Vitamin Combination) 
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CLINICAL BRIEFS FOR MODERN PRACTICE 


why should the urine 
be tested for sugar in 
acute cholecystitis ? 


The high incidence of pancreatic dis- 
ease associated with pathologic con- 


ditions of the biliary tract indicates 
: their close relationship. The appear- 
ance of glycosuria in acute cholecys- 
i titis points to involvement of the 
pancreas in the inflammatory process. 
Source: Refresher Article: 
F Biliary Tract 
Diseases, M. Times 

85;1081, 1957. 


AM ES 


Elkhort Indiano 
Toronto Canada 
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more dependable absorption for more predictable results in 
HYPERTENSION 


Protalba-R contains protoveratrine A,* a single alkaloid of veratrum for 
more effective management of the hypertensive patient. 


Protoveratrine A reduces elevated blood pressure with more predictable 
results than ever before possible in oral veratrum therapy because of its 
crystalline purity and ready absorption from the intestinal tract. 


Combination of protoveratrine A with crystalline reserpine in Protalba-R 
permits blood pressure reduction with smaller and thus better tolerated 
doses than when either drug is used alone. 


protalba-R' 


tTrademark for Tablets Protoveratrine A, 0.2 mg. and Reserpine, 0.08 mg. *Patent Pending 


PITMAN-MOORE COMPANY bpivision of Allied Laboratories, inc., Indianapolis 6, Indiana 
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MORE 
HIGHLY INDIVIDUALIZED 

when the THERAPY 
rheumatic FOR THE 
— RHEUMATIC contro 
than salicylates “IN-BETWEEN” requires less 
alone thai 
can control... steroid 

alon: 


Aristo 


Please Mention this Journal when writing to Advertisers 
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wider latitude in adjusting dosage 


ARISTOGESIC is particularly effective for relief of 
chronic — but less severe — pain of rheumatic origin. 
ARISTOGESIC combines the anti-inflammatory effects 
of ARISTOCORT® Triamcinolone with the analgesic 
action of salicylamide, a highly potent salicylate. 
Dosage requirements for ARISTOGESIC are substan- 
tially lower than generally required for each agent 
alone. The exceptionally wide latitude of dosage adj ust- 
ment with ARISTOGESIC permits well-tolerated therapy 
for long periods of time with fewer side effects. 
Indications: Mild cases of rheumatoid arthritis, tenosynovitis, 
synovitis, bursitis, mild spondylitis, myositis, fibrositis, neu- 
ritis, and certain muscular strains. 


Dosage: Average initial dosage: 2 capsules 3 or 4 times daily. 
Maintenance dosage to be adjusted according to response. 
Precautions: All precautions and contraindications traditional 
to corticosteroid therapy should be observed. The amount of 
drug used should be carefully adjusted to the lowest dosage 
which will suppress symptoms. Discontinuance of therapy must 
be carried out gradually after patients have been on steroids 
for prolonged periods. 


Each ARISTOGESIC Capsule contains: 


ARISTOCORT® Triamcinolone 0.5 mg. 
Salicylamide 325 mg. 
Dried Aluminum Hydroxide Gel....................000... 75 mg. 
Ascorbic Acid 20 mg. 


Supply: Bottles of 100 and 1,000. 


Please Mention this Journal when writing to Advertisers 
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Why many 
hypertensive patients 


prefer Singoserp: 


Please Mention this Journal when writing to Advertisers 
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spares them the 


rauwolfia side effects 


FC 2 EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
pa ents with essential hypertension demonstrated this agent to be effective in reducing hypertension, 
al: ough the daily dosage required is higher than that of reserpine. Severe side-effects are infrequent, 
ar . this attribute of syrosingopine is its chief advantage over other Rauwolfia preparations. The 


d: g appears useful in the management of patients with essential hypertension.”? 


/ ‘most all side effects relieved when Singoserp was 
si bstituted for other rauwolfia derivatives in 24 patients’ 


Incidence 
Sid: Effects with Prior Relieved by Not 
Rauwolfia Agent Singoserp Relieved® 

Dep ession 11 10 1 
Lethargy or fatigue | 5 5 .*] 
Nas:! congestion 7 7 
Gastrointestinal 

disturbances 2 
Conjunctivitis 1 1 


*Two of the 24 patients had two troublesome side effects. 


(syrosingopine C!IBA) 
First drug to try in new hypertensive patients 


* First drug to add in hypertensive patients already on medication 


Supplied: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 


Write to CIBA, Box 277, Summit, N. J. 


1. Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J C.: J.A.M.A. 169:1609 (April 4) 1959. 


2. Bartels, C. C. Clinical report to CIBA. 


Please Mention this Journal when writing to Advertisers 


= 
61 
| 
H 
if 
if 
i] 
eee 
ii 
| | 
if 
i] 
i 
=f 
i] 
if 
| 
| 
% 
| 


Traffic: jammed 
Car: stalled 
Temper: mild 
Ulcer: quiet 


Here’s a man whose ulcer once would 
have protested strongly—not just at 
traffic problems—but at the entire 
gamut of stress to which modern man 
is subjected. 

His physician, aware that the patieni 
as well as the ulcer must be treated, 
has prescribed ALupRoXx SA. 

eases tension « promotes healing 
relieves pain +* reduces acid 
secretion « inhibits gastric motility 


ALUDROX 


Suspension and Tablets: Aluminum Hydroxide Gel with 


Ambutonium Bromide and Buta- 


Philadelphia 1, Pa. 
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multiple antigen for QL A DRIG EN 
immunizes against 4 diseases., 


Phosphate Adsorbed, Parke-Davis) 


« A newly developed multiple antigen, QUADRIGEN is designed for simultaneous immunization of 
infants and preschool children against diphtheria, tetanus, pertussis, and paralytic poliomyelitis 
« Good antibody response has been demonstrated in children immunized with QUADRIGEN within 
this age group* « The antigens in QUADRIGEN are adsorbed on optimum amounts of aluminum 
phosphate to provide a potent and compatible product « A single dose of QUADRIGEN is only 
0.5 cc. See package for dosage schedule » With QUADRIGEN, multiple protection can be obtained 
with fewer injections at low dosage levels—a regimen that appeals both to patients and parents, 


*Barrett, C. D., Jr, et al.: J.A.M.A. 167:1103, 1958; 
Ibid.; Am. J. Pub. Health 49:644, 1959, Ser 


sass Parke, Davis & Company - Detroit 32, Michigan ‘1D: 
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HYLAND RA-TEST 
A FAST, SIMPLE, RELIABLE 


SCREENING TEST FOR 
RHEUMATOID ARTHRITIS 


a rapid slide modification of the latex fixation test 


EASY TO PERFORM— just mix separate drops of 
Latex-Globulin Reagent with: (1) patient's diluted 
serum, (2) Negative Control Serum, and (3) Positive 
Control Serum on divided areas of slide. 


EASY TO READ—positive reactions (indicating 
presence of rheumatoid factor) are clearly visible to 
the naked eye in a few seconds. Negative tests remain 
smooth, with no visible clumping. 


SUPPLIED—in compact kits containing 5 cc. Latex- 
Globulin Reagent, 2 cc. Positive Control Serum, 2 cc. 
Negative Control Serum, 100 cc. Glycine-Saline Buffer 
Diluent, and divided glass slide. Each kit sufficient for 
at least 100 tests. Test components are also available 
separately. 


HYLAND LABORATORIES 
os Angeles 39, California - Yonkers, New York 


Please Mention this Journal when writing to Advertisers 
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“... the digitalis preparation 
of choice for the treatment 
of the usual patient with con- 


* 


gestive heart failure . . .” 


WIDEST SAFETY MARGIN—AVERAGE THERAPEUTIC DOSE ONLY 
4% THE TOXIC DOSE.t 


FASTER RATE OF ELIMINATION THAN DIGITOXIN OR DIGI- 
TALIS LEAF. 


THESE SIMPLE DOSAGE EQUIVALENTS MAKE IT EASY TO 
SWITCH YOUR PATIENT TO GITALIGIN—0.5 mg. of Gitaligin 
is approximately equivalent to 0.1 Gm. digitalis leaf, 
0.5 mg. digoxin or 0.1 mg. of digitoxin. 

Supplied: 

GITALIGIN 0.5 mg. Tablets — bottles of 30 and 100. 

GITALIGIN Injection Ampuls—2.5 mg. in 5 cc. sterile, I.V. solution. 
GITALIGIN Drops 30 cc. bottle with special calibrated dropper. 


*BATTERMAN, R. C., ET AL.: CIRCULATION 5:201, 1952 
Twuite's BRAND OF AMORPHOUS GITALIN » Terstiocrarny AVAILABLE ON REQUEST 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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MOL-IRON... 

WELL TOLERATED 

of 336 patients’® 


VITAMIN ( —“Optimal absorption of iron is best assured by 


administering it in the ferrous form with ascorbic acid...” 


Each contains — Mol-Iron (ferrous sulfate 
195 mg., and molybdenum oxide 3 mg.) 
lus ascorbic acid’ 75 mg. Bottles of 100. 
‘Baas —1 or 2 tablets tid. 


1. Brit. M. J. 1:407, 1952. 2. Bull. Margaret 
- Hague Mat. Hosp. 1:68, 1948. 3. Am. J. 
Obst. & Gyn. 57:541, 1949, 4. Connecticut 

M.J. 14936, 1950. 5. J.-Lancet 66:218, 1946. 
6. Am. J. Obst. & Gyn. 62:947, 1951. 7. Am. 
J. Med. Sc. 212:76, 1946. 8. Obst. & Gynec. 
5:201, 1955. 9. J. Ped. 41:170, 1952. 10..Ann. 
Int. Med. 42:458, 1955. 


WHITE LABORATORIES, INC. 
KENILWORTH, NEW JERSEY 
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skin lesions 


’ Kenalog, Spectrocin and Mycostatin in Plastibase g 


ointment 


antipruritic /anti-inflammatory /antibacterial / antifungal 


Mycolog Ointment — containing the new superior topical corticoid Kenalog — re- 
duces inflammation,?* relieves itching,“* and combats or prevents bacterial, 
monilial and mixed infections.*” It is extremely well tolerated, and assures a rapid, 
decisive clinical response for most infected dermatoses. 


“Thirty-one of 38 patients . . . obtained excellent or good control of dermato- 
logical lesions . . . [Mycolog) was highly effective, particularly in the man- 
agement of mixed infections. Several recalcitrant eruptions which had not 
responded to previous therapy were remarkably responsive to the daily 
application of this preparation over periods of 2 to 3 weeks.”* 


For total management of itching, inflamed, infected skin lesions, Mycolog contains 
triamcinolone acetonide, an outstanding new topical corticoid for prompt, effective 
relief of itching, burning and inflammation** — neomycin and gramicidin for power- 
ful antibacterial action’ — and nystatin for treating or preventing Candida (Monilia) 
albicans infections.** 


lication: Apply 2 to 3 times daily. Supply: 5 Gm. and 15 Gm. tubes. Each gram supplies 1.0 mg. (0.1%) triam. 
cinolone acetonide, 2.5 mg. neomycin base, 0.25 mg. gramicidin, and 100,000 units nystatin in pLastiesse. 
References: 1. Sheimire, J.B., Jr.: Monographs on Therapy 3:164 (Nov.) 1958.+ 2. Nix, T.E., Jr., and Derbes, V.J.: 
Monographs on Therapy 3:123 (Nov.) 1958. - 3, Robinson, R.C.V.: Bull. School of Med., U. Maryland 43:54 (July) 
1958. + 4. Sternberg, T.H.: Newcomer, V.0., and Reisner, R.M.: Monographs on Therapy 3:115 (Nov.) 1958. - 5. 
Clark, R.F., and Hallett, J.J.: Monographs on Therapy, 3:153 (Nov.) 1958. - 6. Smith J.G., Jr; Zawisza, RJ., and 
Biank, H.: Monographs on Therapy, 3:111 (Nov.) 1958. - 7. Monographs on Therapy, 3:137 (Nov.) 1958. - 8. 
Howell, C.M., Jr.: North Carolina M.J. 19:449 (Oct.) 1958. - 9. Bereston, E.S.: South. M.J. $0:547 (April) 1957. 
And whatever the topical corticoid ry suitable Squibb formulation is available—Kenalog-S Lotion—7¥% cc. Squibb Quality— the Priceless ingredient 

m 


Cleared in 20 days 


: plastic squeeze bottles. Each cc. supplies 1.0 mg. (0.1%) triamcinolone acetonide, 2.5 mg. ycin base and 
a 0.25 mg. gramicidin. Kenalog Cream, 0.1%—5 Gm. and 15 Gm. tubes. Kenai tion, 0.1%— 15cc. plastic squeeze @.: ee eee 


bottles. Kenalog Ointment, 0.1%—5 Gm. and 15 Gm. tubes. 
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no time 
| for blood 
chemistry 


Often there is no time to wait for blood 
chemistry studies in the emergency treatment 
of shock. burns or trauma. The need is for 
immediate restoration of circulating 
plasma volume. 


ALBUMISOL fills this need ideally—with 
albumin, the protein responsible for most of 
the osmotic pressure of plasma. The use of 

ALBUMISOL involves no risk of serum hepatitis. 
ALBUMISOL may be administered as rapidly 
as the clinical situation warrants, 


ALBUMISOL is also valuable in hypoproteinemia 
to relieve edema and maintain plasma 

volume at normal levels. ALBUMISOL 25% 
(salt-poor) provides a combined attack on the 
nutritive deficiencies and severe fluid 
retention of advanced cirrhosis and nephrosis, 


Supplied: ALBUMISOL 5% in 250 ce, 
and 500 cc. bottles, 

ALBUMISOL 25% (salt-poor) in 20 ce, 
and 50 cc. bottles. 


2 


NORMAL SERUM ALBUMIN (HUMAN) 


ready for immediate blood volume replacement 


ALBUMISOL is a trademark of Merck & Co., INC. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc. + Philadelphia 1, Pa. 
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How many patients today 
complained about pain? 


non-narcotic—pain relief equivalent 
to that of codeine 


well tolerated in both acute and 
prolonged use 

wide range of indications—general 
practice and the specialties 

analgesia plus anti-inflammatory 
action 


Supplied: Tablets, bottles of 48. Each tablet 
contains 75 mg. of ethoheptazine citrate and 
325 mg. (5 grains) of acetylsalicylic acid. 


remember 


® 
Philadelphia 1, Pa. 


Zactirin 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 
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ideal correction of 


asd porighaitic 


other syedication 


adequately meets = “...approximates: 

5 - + e ideal 
 “Senokap, the combination of 
(Dioctytsodium sulfosticeinate, sur Folin... most closely approxi 
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for the Cardiac / 
hypertensive | newpsychoactive agent 


Catron 


TENUATE 


(diethyl propion) 


hunger control 
free of 
pressor effects 


New Tenuate produces a pure anorexic effect, 
free of CNS stimulation.' EKG studies? prove 
Tenuate does not affect heart rate, blood 


Tenuate produces a satisfactory, progressive mood, increases alertness and ability to 


weight loss, often with minimum reliance on 
sisict dieting or calorie counting,’ maintain work and social adjustment.” 


Dosage: One 25 mg. tablet one hour before meals. 
To control nighttime hunger, an additional Tenuate 
tablet in mid-evening will not induce insomnia. 


hunger control 
for 
obese patient | 


. Agin, H. V.: Conference on Amine Oxidase Inhibitors, New 
1. Spielman, A.D.:Mich. Acad.Gen. Prac. Symposium, Detroit,1959. at SBR, 1990. 


2. Alfaro, R. D. and Gracanin, V.: to be published. 
TRADEMARK: “TENUATE’ 
Lakeside Laboratories, Inc. Milwaukee 1, Wisconsin 


56559-A 


THE WM. S. MERRELL COMPANY 
NEW YORK + CINCINNATI ST. THOMAS, ONTARIO 
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TO STOP DIARRHEA 


from all points... growing evidence favors 


FUROXONE 


brand of furazolidone 


# Pleasant-flavored Liquip, 50 mg. per 15 cc. (with kaolin and pectin) #8 Convenient TABLETS, 
100 mg. ® Dosage—400 mg. daily for adults, 5 mg./Kg. daily for children (in 4 divided doses). 


WIFT RELIEF OF SYMPTOMS 


FECTI E NTROL OF “PROBLEM” PATHOGENS 
(no sigaific resistance develops to this wide-range bactericide) 
yw 
ELL TOLERATED, VIRTUALLY NONTOXIC 


Norma ALANCE OF INTESTINAL FLORA PRESERVED 
(no monilial¥or staphylococcal overgrowth) 


From a Large Midwestern University: FUROXONE Controls Antibiotic- 
Resistant Outbreak. An outbreak of bacillary dysentery due to Shigella sonnei. was success- 


fully controlled with Furoxone after a broad-spectrum antibiotic had proved inadequate. Cure 
rates (verified by stool culture) were 87% with Furoxone, 36% with chloramphenicol. Only 
Furoxone “failures” were those lost to follow-up. Chloramphenicol failures subsequently treated 
with FuROXONE responded without exception. FUROXONE was also used effectively as prophylaxis 
| and to eliminate the carrier state. It was “extremely well tolerated in all 191 individuals who 


received it either prophylactically or therapeutically.” 


Galeota, W.R., and Moranville., B. A.: Student Medicine (in press) 


EATON LABORATORIES, NORWICH, NEW YORK 


THE NITROFURANS—A UNIQUE CLASS OF ANTIMICROBIALS 
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ARE YOU MOVING? 


PLEASE NOTIFY US OF ANY 
CHANGE OF ADDRESS AND 
FORWARD TO: 


ANNALS OF INTERNAL MEDICINE, 
4200 Pine St., Philadelphia 4, Pa. 


OLD ADDRESS 


Street: 


NEW ADDRESS 


Street: 


new psychoactive agent 


Catron 


8-phenylisopropy! hydrazine supplied as the hydrochloride 


é 


Brightens mood, dispels apathy, melancholy, 
social withdrawal through selective suppres- 
slon of monoamine oxidase (MAO) of brain 
at doses which have little or no effect on liver. 


Monoamine Oxidase Inhibition (%) 


Horita, A.: Report, Mar. 17, 1959 


Lakeside Laboratories, Inc. ZZ Milwaukee 1, Wisconsin 
56559-B8 
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SPONTIN 


(Ristocetin, Abbott) 


A STATISTICAL REVIEW* OF THREE HUNDRED THIRTY-THREE CASES 


*Records of Medical Department, Abbott Laboratories, North Chicago, Illinois 


— (Ristocetin, Abbott) is otics have been shown to be sensitive tion, derived from pure crystalline 
a new antibiotic discovered and to SPONTIN. There has been no case _— material, representing a mixture of 
developed at Abbott Laboratories. _ reported in which a staphylococcal or _ristocetins A and B. 

Its two components, aterococcal strain has exhibited a Antimicrobial Properties. In its ac- 


and B, have been isola tion against gram-positive coccal or- 
line state from the fery : PONTIN is notably more 
of a new species of 
Nocardia lurida. Bo 
are active against gra 


No other culture wh organisms 


same antibiotic has 


The chemical cha, holds true 
ristocetins are not cq is of staphy- 
though they are kn strains of 


occi which 


teric substances co 
huired a con- 


phenolic groups 4 
ristocetin A and rig 
molecules with mq 
the vicinity of 
have good stabilit 
pH range of blog 
SPONTIN is a | 
tion, derived fr; 
material, represe} 
ristocetins A a 

Antimicrobial 


8roup included 46 pa- or 
Cterial endocarditis. 


tion against gra been no case 
ganisms, SPON aphylococcal or 
effective than on o as exhibited a 
able antibiotic about a Cure in 60 brought 
Against pne and no0% of al] the cases rey; that the antibi- 
cocci (except s IMProvement j viewed TIN is enhanced 
Nt in a furth 
cocci) the anti er 17%. gamma globulin. 


tericidal at t 
concentratio 


hibits the gro 
from the in vitro 


also kills the 

This obseg 
for the majo tigators* have re- 
lococci. Ho al response follow- 
staphyloco ation of SPONTIN 
have been t dies have shown a 
centration ity on the part of 
minimum i nism. Satisfactory 


may be expected 
sm requires up to 25 
DNTIN for inhibition 
llowing table shows 
hsitivities of different 
major pathogenic 


and enterococcal infections. 
Cultures of staphylococcus aureus, pH range of DIOOS 
which are resistant to other antibi- SPONTIN is a lyophilized prepara- 
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new psychoactive agent 


Catron 


&-phenylisopropy! hydrazine supplied as the hydrocnioride 


COSA-TERRAMYCIN: 


with amine 


red, 
pex drop), by 

iG 


Elevates mood, brightens outlook by raising 

levels of mood-controlling neurohormones, 
erotonin and norepinephrine... at doses 

POLARAMINE’ have little on the liver 
REPETABS* 


Horita, A.: The Pharmacology of the Monoamine Oxidase 
Inhibitors, in A Pha 
For day-to-day 
relief & maintenance 
in allergic reactions 


CATRON Study. of the Mind, Springfield, it. 


Charles C Thomas. 1959, in press. 
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iproniazid 


Per cent serotonin metabolized 
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20 


CONTROLS 05 0.75 1.0 2.5 5.0 75 10.0 


Dose (Moles X 10-¢/Kg) 


Lakeside Laboratories, nn SE Milwaukee 1, Wisconsin 
: 20 859-C 
FOR YOUR PATIENT 


SCHERING CORPORATION BLOOMFIELD, N.J. 
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withdrawn apathetic rejected gloomy 
remorseful hopeless listless despairing 
forlorn somber defeated 
bitter crushed 


WHEN THE WORDS 


MEAN DEPRESSION, 
THE TREATMENT 


Catr ron. 


the hydrochloride 


Important new psychoactive agent —acts selectively 
on the brain to brighten outlook, raise spirits, 
rebuild self-esteem, revitalize depressed patients. 


Lakeside Laboratories, Inc. Milwaukee 1,Wisconsin 


For detailed information, request Brochure No. 19, CATRON 
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Catro 


6-phenylisopropy! hydrazine supplied as the hydrochiorid> 


How to use this new drug: 


CATRON Hydrochloride is a monoamine oxidase (mao) in- 
hibitor useful in the treatment of depression and of other 
disorders indicated below. It is recommended for use in 
carefully selected cases and in those patients who have 
not responded to the milder drugs. 


ADMINISTRATION AND DOSAGE 

Dosage of catron must be individualized according to each 
patient’s response. The initial daily dose should not exceed 
12 mg. and should be reduced as soon as the desired clin- 
ical effect is obtained. In severe depressions some clini- 
cians desire rapid results and begin treatment with 24 mg. 
daily: this dosage should not be continued for more than 
a few days. A single daily dose in the morning is recom- 
mended. A continuous or interrupted schedule may be 
used, the latter during the maintenance period. 


Depression (Endogenous, Reactive, Postpartum, Involutional 
and Depression Secondary to Schizophrenic or Neurotic 
Reaction): initially, 12 mg. once daily for approximately 
2 weeks, or less if improvement appears. Dosage is then 
reduced to 6 mg. daily. As improvement continues, main- 
tenance dosage of 6 mg. every other day or of 3 mg. daily 
often proves satisfactory. An interrupted dose schedule is 
recommended for long-term therapy. 


ANGINA PECTORIS—3 to 6 mg. daily in most cases. Relief of 
painandelevation of mood may be dramatic.Victims of angina 


Lakeside Laboratories, Inc., Milwaukee 1, Wisc ons 


pectoris who respond in this manner should be cauti ned 
against overexertion induced by their sense of well-b 2ing 
RHEUMATOID ARTHRITIS (Adjunctive Therapy—in severel; dis 
abling forms, particularly when accompanied by de res 
sion): 9 to 12 mg. daily for 3 days, then 6 mg. daily, redi cing 
further to 3 mg. daily on signs of improvement. If a com 
ventional antiarthritic agent is used, lower doses of 2ach 
are indicated. ; 


CAUTION 

Certain circumstances should be watched carefully ‘hen 
using CATRON. 

DRUG POTENTIATION—The list of drugs which catron potenti 
ates is not yet complete. catron should not be used com 
comitantly with any other drug unless, (a) it has been 
ascertained that the two drugs bear no qualitative relation 
ship, or (b) potentiating action is being sought, as may be 
the case with tranquilizing drugs including reserpine and 
the phenothiazines, and with the amphetamines, barbitu 
rates and hypotensive agents. 3 

HYPOTENSIVE EFFECT—AIl normotensive patients receiving 
caTRON, but ‘especially elderly patients, should be warned 
about the possibility of orthostatic hypotension during the 
initial period of higher dosage. In the few instances wher 
this may occur, lowering of the dose will usually permit 
continuation of therapy. 

CoLor vision—A reversible red-green color defect has been 
reported in a few patients, chiefly hypertensives, on et 
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* Ac s selectively on brain at doses having little 
effect on liver.” 


*\. uable in depressions associated with 
chr: \ic diseases such as angina pectoris,” severe 
the. natoid arthritis.” 


For< ailed information, request Brochure No. 19, CATRON 


tenc d therapy with catron. Discontinue the drug if such 
chan. es occur. 


ANIM*.S, NEUROLOGIC siGns—in toxicity studies with animals, 
$i a neurologic syndrome has been observed characterized 
4m by tremors, muscle rigidity and difficulty in locomotion. 
+ Althcugh extensive clinical experience has not shown such 
h@ reactions to be a problem in humans in recommended 


dosage, should a similar neurologic disturbance occur, the 
possibility of drug action should be considered. 


SIDE EFFECTs—Major side effects requiring cessation of 
therapy are infrequent. Other side effects—constipation, 
delay in starting micturition, increased sweating, hyper- 
teflexia, ankle edema, blurring of vision, dryness of the 
mouth—are usually readily controlled by lowering the dos- 
age. Rash, observed in a few patients, cleared up rapidly 
upon discontinuing therapy. 

warning: Pharmacologic studies show that with proper dos- 
age catron will inhibit monoamine oxidase in the ‘brain 
without influencing this enzyme in the liver. This is in 
contrast to previous inhibitors, which depress monoamine 
oxidase activity in the liver before affecting this enzyme 
in the brain. 

Although the evidence suggests that serious life-threaten- 
ing hepatitis seen with other mao inhibitors should not 
occur with catron in the recommended dosage, it has 
been reported on rare occasion with dosages in excess of 
the recommended levels. 

The Following Precautions are Recommended: 


*B: jhtens mood, diminishes apathy and confusion, curbs 
sym toms of withdrawal, self-pity, inadequacy, despair.'” 
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1. In all instances daily dose should not exceed 12 mg. 
2. Reduce daily dose as soon as response is established, 
usually in a matter of 1 to 2 weeks. 

3. Do not prescribe to a patient more than sixteen 6 mg. 
tablets or thirty-two 3 mg. tablets of catron at one time. 
4. Patient should return for observation before additional 
catron is prescribed. For this reason, prescriptions for 
catron should be marked, “not refillable.” 

5. Perform regular liver function tests. 

6. Do not use the drug in patients with a history of viral 
hepatitis or other liver abnormalities. 


catron is the original brand of 8-phenylisopropy! hydrazine. !t is sup- 
plied as the hydrochloride in tablets of 3 mg. and 6 mg., bottles of 50. 


(1) Agin, H. V.: The Use of JB-516 (catrron) in Psychiatry, Conference 
on Amine Oxidase Inhibitors, New York Academy of Sciences, Nov. 
20-22, 1958. (2) Bercel, N. A.: A Pharmacologic Approach to the 
Study of the Mind, Springfield, \il., Charlies C Thomas, 1959, in 
press. (3) Kinross-Wright, J.: Panel Discussion of Psychic Energizers, 
ibid. (4) Kinross-Wright, J.: Experience with JB-516 (catron) and 
Other Psychochemicals in Clinical Practice, Conference on Amine 
Oxidase Inhibitors, New York Academy of Sciences, Nov. 20-22, 1958. 
(5) Horita, A., and Parker, R. G.: Comparison of Monoamine Oxidase 
Inhibitory Effects of iproniazid and Its Phenyi Congener, Proc. Soc. 
Exper. Biol. & Med. 99:617, 1958. (6) Horita, A.: Beta-Phenylisopro- 
pylhydrazine, A Monoamine Oxidase inhibitor, Fed. Proc. 17:379, 
1958. (7) Horita, A.: The Pharmacology of the Monoamine Oxidase 
Inhibitors, in A Pharmacologic Approach to the Study of the Mind, 
Springfield, i11., Charlies C Thomas, 1959, in press. (8) Kennamer, R., 
and Prinzmetal, M.: Treatment of Angina Pectoris’ with catron 
(JB-516), Am. J. Cardiol. 3:542, 1959. (9) Scherbel, A. L., and Har- 
rison, J. W.: The Effects of iproniazid and Some Other Amine Oxidase 
Inhibitors in Rheumatoid Arthritis, Conference on Amine Oxidase 
Inhibitors, New York Academy of Sciences, Nov. 20-22, 1958. 
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“The ability of a patient to recover from an illness, injury, 
or operation is closely related to his previous and current 
nutrient supply.’’' 


vn Gustagen 
powder 


ee ... you can supply generous amounts of all known essential 

a nutrients in convenient concentrated form. Your patient’s 
a recovery time is shortened, and your diet problems are 
simplified when you use Sustagen... 


© as a complete liquid diet 

© as a basis for soft or bland diets 

2 to fortify other special diets Z 
orally or by nasogastric tube .. . just add water 


1. Halpern, S. L.: Ann. New York Acad. Sc. 63: 147-164 (Oct. 28) 1955. 


\ Mead Johnson 


Symbol of service in medicine 
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of complicating and © 
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Victim of 
Overeating and 
““Oversitting”’ 


A ‘STRASIONIC’ RELEASE ANORETIC RESIN 


® 10-14 Hour Appetite Curb 
@ 10-14 Hour Mild Invigoration 


® Predictable Weight Loss... 
a comfortable 1 to 3 Ibs. a week in 9 out of 10 cases 


In many instances both appetite limitation and miid 
invigoration (‘Biphetamine’) are required to effect the 
balance between caloric intake and energy output 
necessary for predictable weight reduction and con- 
trol. Since ‘Strasionic’ release is employed, the desired 
‘ BALANCE therapeutic action is uniform, predictable and com- 
fortable. 

Biphetamine may be prescribed for obese patients 
who are hypertensive, arthritic, diabetic, pregnant, 
menopausal, aged; and to reduce surgica! risks. Use 
with initial care in patients hypersensitive to sympa- 
thomimetic compounds, in cases of coronary disease 
or severe hypertension. 


® Single Capsule Daily Dose 10 to 14 hours before retiring 


STRENGTHS 


List No. 875 List No. 878 List No. 895 
BIPHETAMINE® BIPHETAMINE® BIPHETAMINE® 
‘20" Resin Resin Vo" Resin 
Each black capsule contains: Each black and white capsule contains: Each white capsule contains: — 
d-amphetamine ...... 10 mg. d-amphetamine ...... 6.25 mg. d-amphetamine ...... 3.75 mg. 
di-amphetamine ...... 10 mg. di-amphetamine .... ..6.25 mg. di-amphetamine ...... 3.75 mg. 
as resin complexes as resin complexes as resin complexes 


Rx Only. Caution: Federal law prohibits dispensing without prescription. 


Biphetamine—made and marketed ONLY by SYRASENBURGH Lasoraronis 


Originators of ‘Strasionic’ (sustained ionic) Release 


BIPHETAMINE 
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Victim 
of Overeating roa 


A ‘STRASIONIC’ ANORETIC RESIN 


™ 


10-14 Hour Appetite Curb 


Predictable Weight Loss... 
a comfortable .221 Ibs. per day in average case 


in many instances, appetite limitation only (‘lonamin’) 
is required to effect the balance between caloric intake 
and energy output necessary for predictable weight 
reduction and control. Since ‘Strasionic’ release is 
employed, the desired therapeutic action Is uniform, 
predictable and comfortable. 

lonamin may be prescribed for obese patients who 
are arthritic, diabetic, pregnant, menopausal, aged, to 
reduce surgical risks, and may be used with caution in 
hypertensive or cardiovascular disease. 


BALANCE 


Single Capsule Daily Dose 10 to 14 hours before retiring 


2 STRENGTHS 
Caution: Federal law prohibits 


List No. 904 List No. 903 dispensing without prescription 
IONAMIN™ IONAMIN™ 
‘B80’ 15’ 
Each yellow capsule contains: Each grey and yellow capsule contains: 
phenyl-tert.-butylamine .. 30 mg. phenyl-tert.-butylamine .. 15 mg. 
as a resin complex as a resin complex 
lonamin—made and marketed ONLY by Sraasensurcn ~ LABORATORIES 


A. 
Originators of (sustained ionic) Release 
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Help for cough victims 


Stop Cough 8-12 Hours with a Single Dose 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


® A Single Dose Controls Cough for 8-12 Hours 
\ a ® Permits Natural Discharge of Mucous 


® Uninterrupted Antitussive Action with Minimum Amount of 
Narcotic Through ‘Strasionic’ Release 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 


Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydro- Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 
—" and 10 mg. phenyltoloxamine as resin com- % teaspoonful q12h; 1-5 years, %4 teaspoonful q12h. 
exes. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by 
Srrasensurcn Lasoraronius 


ROCHESTER, N.Y.,U.S.A. 
Originators of ‘Strasionic’ (sustained ionic) Release 
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CONGESTIVE FAILURE 


“Chlorothiazide appears to represent a significant 
advance in the treatment of patients with congestive 
heart failure . . . ; its decided advantages are 

(1) effective oral administration, (2) apparent 

lack of toxicity, (3) high patient acceptance, 

(4) sustained diuretic action . . .” 


Keyes, J.W. and Berlacher, F.J.: J.A.M.A. 169:109, (Jan. 10) 1959, 
Dosage: One or two 500 mg. tablets DIURIL once or twice a day. 


CHLOROTHIAZIDE 


a continuing 
and consistently 
outstanding record 


safety and 
efficacy in: 


Supplied: 250 mg. and 500 mg. scored tablets DIURIL 
(Chiorothiazide). DIURIL is a trademark of Merck & Co., Inc. 
Additional information is available to the physician on request. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc., Philadelphia 1, Pa. 


©1959 Merck & Co., Inc, 
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first report on a new and significant antidepressant 


the new, rapidly effective office treatment for depression 


sion is lifted without the overstimulation en- 
countered with amphetamines. Clinical trials 
since 1957 have revealed no toxic effects on 
blood, liver or kidneys. Side effects are occa- 
sional, mild and transient. 

Sainz! reported that, of his series of 122 pa- 
tients with depressions, over 80 per cent recov- 
ered following Nardil therapy. “Maximum 
improvement was always noticed not later than 
five weeks after the onset of therapy.”! 

Thal,? as a result of his experience with 
Nardil in 180 patients, pointed out that 80 per 
cent of patients with depressions were dis- 
charged from the hospital as recovered within 
60 to 90 days following treatment with Nardil. 


no liver toxicity to date in over 1,000 cases 
Nardil has a preferential distribution to the 
brain—not the liver. Sainz! found that Nardil, 
in 122 depressed patients, was “...less toxic 
than iproniazid because no hepatic, hemopoi- 
etic or central nervous system parenchymatous 
clinical response: depressed patients usually 
either Thal* in 180 patients, nor Saunders,’ 
respond with an elevation of mood within a 
few days. Self-deprecatory feelings, sadness and aul 
ruminative thinking rapidly subside. Recovery 
generally occurs within 2 to 6 weeks. Depres- _ indications: Nardil is indicated for the office 
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treatment of depressed patients who are sad, 
worried, sleepless, anxious; who can’t eat, are 
guilt-ridden, unkempt; who feel useless and 
who have gloomy, ruminative thoughts. True 
(endogenous) depression, affective or organic. 


side effects: The occasional side effects which 
have been reported include postural hypoten- 
sion, with the expected associated signs, tran- 
sient impotence, nausea, ankle edema, delayed 
micturition and constipation. These can be ade- 
quately managed by appropriate adjunctive 
therapy or will abate as dosage is reduced to 
the maintenance level. 


caution: Even though no toxic effects on the 
liver have been reported with the use of Nardil, 
as a matter of caution, patients should be care- 
fully followed with liver profile studies and the 
drug should be withheld or used with extreme 
care where the patient has a history of liver 
disease or where liver damage is present. Also, 
hypotensive patients should be under close med- 
ical supervision. 


supply: Bottles of 100 orange-coated tablets, 
each containing 15 mg. phenylethylhydrazine 
present as the dihydrogen sulfate. 


restores the depressed and despondent patient to reality 


wy, 


MORRIS PLAINS, 


refer @NCeS: 1. Sainz, A.: The Phrenopraxic Activity of a Non- 
noxious Antidepressant, Ann. New York Acad. Sc. (in press) 1959. 
2. Thal, N.: Cumulative Index of Antidepressant Medications, Dis. 


» J. 


Rech 


Nerv. System 20:197 (May) 1959. 3. S 


R. W; Kline, N. S., and Bailey, S. d’A.: Clinical Results with 
Phenelzine, Am. J. Psychiat. (in press) 1959. 4. Report of Clinical 
Trials with Nardil in 800 Patients. Warner-Chilcott Department of 


Clinical Investigation, 1959. 


dosage : 

Recommended starting 

dose is one 15 mg. tablet 
three times a day. 

After maximum benefit is 

achieved, usually over 
a period of several weeks, 

the dosage is reduced 


slowly to a maintenance level 


depending upon 


individual needs and may be 


as low as 15 mg. daily. 


Nar 
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first in preference for relief from cough : 


quiets the cough and calms the patient 


Expectorant : Sedative 
Antihistaminic Topical anesthetic 


PHENERGAN 


EXPECTORANT 


Promethazine Expectorant, Wyeth ry 
with Codeine Plain (without Codeine) Philadelphia 1, Pa. 


NEW NON-NARCOTIC -FORMULA 
Pediatric PHENERGAN EXPECTORANT 


with Dextromethorphan, Wyeth 


4 
th 


now...a new way to relieve pain 
and stiffness in muscles and joints 


@ Exhibits unusual analgesic properties, different 
from those of any other drug 
@ Specific and superior for relief of SOMAtic pain 
@ Modifies central perception of pain without abolishing 
natural defense reflexes ' 
@ Relaxes abnormal tension of skeletal muscle 


N-isopropy!-2-methyl-2-propyl-1, 3-propanediol dicarbamate 


In back pain, bursitis, sprains, strains, and. bruises, whiplash 
and other traumatic injuries, inflammatory and degenerative 
muscle and joint complaints. 

RapiD acTinG. Pain-relieving and relaxant effects start within 
30 minutes and last for at least 6 hours. 

NOTABLY SAFE. Toxicity is extremely low. No effects on liver, 
endocrine system, blood pressure, blood picture or urine have 
been reported. Some patients may become sleepy on higher 
than recommended dosage. 

EASY TO USE. Usual adult dose is one 350 mg. tablet 3 times 
daily and at bedtime. 

supp.ieo: Bottles of 50 white sugar-coated 350 mg. tablets. 


Literature and samples on request. oy; 
WALLACE LABORATORIES, NEW BRUNSWICK, N. J. i? 
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“Of special 
significance 
to the 
physician 


When he sees it engraved on a Tablet of Quinidine Sulfate 
he has the assurance that the Quinidine Sulfate is produced 
from Cinchona Bark, is alkaloidally standardizéd, - © 
and therefore of unvarying activity and quality, 


When the physician writes “DR” (Davies, Rose). 
on his prese#iptions for Tablets Quinidine Sulfate 
he is assured that this “quality” tablet 
is dispensed to his patient. 


Rx Tablets Quinidine Sulfate Natural 3 
0.2 Gram (or 3 grains) 


Davies, Rose 
Clinical samples sent to physicians upon their request 


Davies, Rose & Company, Limited 
Boston’ 18; Mass. | 
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Unlike tranquilizers, sedatives and analgesics, D|AMOX con- 

“ar trols premenstrual tension by direct physiologic action. 

\ NaMic IN) Working at the electrolyte level, DIAMOX gently mobilizes 
mM n ct ul q| fluid and prevents accumulation in body tissue. 

pr C C . The usual pattern of tension and discomfort is simply 

. overcome by a single DIAMOX tablet each morning for 

tension 6 to 10 days before menstruation. 


Supplied: Scored tablets of 250 mg.; Vials of 500 mg. 
for parenteral use. 


— 
4 
LEDER BORATORIES. a Division of AMERICAN D CO Pe federle) 
| 
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Roche announces 

the first major breakthrough in the 
prophylactic management of pain 
in angina pectoris 


Marplan 


| = clinically safer 
® therapeutically more useful 


a new, more active 

amine oxidase regulator 

which has proven highly valuable 
in the symptomatic relief 

of angina pectoris 


In approximately 70% of cases, Marplan 
® reduces the frequency of anginal attacks 
= improves exercise tolerance 


lowers nitroglycerin dependence 


1. What is Marplan? Marplan is a hydrazine 
derivative with marked potency in regulating 
the amine oxidase enzyme system. Already evalu- 
ated in over 3500 patients, Marplan has demon- 
strated marked beneficial effects in the treatment 
of angina pectoris. Evidence to date indicates 
that Marplan may also be therapeutically valu- 
able in a number of other important acute and 
chronic medical conditions. Chemically, Marplan 
is 
hydrazine. 


2. What is the effect of Marplan in angina 
pectoris? Continued prophylactic administration 


Ten critical 
Marplan 


of Marplan provides symptomatic relief—in the 
form of pain control and reduced nitroglycerin 
requirements—in approximately 70 per cent of 
cases.1-3 “Excellent effects with relatively small 
doses” are reported in a group of 31 patients 
with angina pectoris. In that study, Marplan 
“afforded greater relief than any other compound 
in our experience.”> To date, Marplan prophy: 
laxis has been evaluated in a total of 238 angina 
cases. The response rate was 72.7 per cent, wit! 
improvement ranging from a reduction in the 
number of attacks to virtual abolition of th« 
anginal state.! 


3. What is the effect of Marplan on blooc 
— Marplan should not be used as 
ypotensive agent. The possibility of postura 
hypotension, though relatively infrequent, mus 
be borne in mind. 


4, What type of angina case is particular! 
responsive to Marplan prophylaxis? Marpla : 
has been evaluated in angina of varying severity 

It is felt, however, that optimum benefit will b:- 
derived in moderately severe to intractable case: . 


5. Is the antianginal effect of Marplan the 
same as its antidepressant action? Marplan ': 
unique in that it exhibits two distinct primar 
effects: its antianginal action, while biochen- 
ically related, is clinically separate from its anti- 
depressive effects. 


6. How can one compound have two suc!) 
seemingly dissimilar effects? The mechanism 
of action of Marplan and of the ether amine 
oxidase regulators is not yet fully defined. 
Marplan’s pharmacologic effects are secured in- 
directly: By regulating amine oxidase levels; it 
inhibits the breakdown of serotonin, norepineph- 


_ rine and other biologically active amines. In 


animal experiments, serotonin infusion of the 
heart muscle produces an increase in the ratio 
of coronary blood flow to coronary vascular 
resistance. 
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questions define the scope of 
prophylaxis in angina pectoris 


7. How should Marplan be given? The usual 
starting dose is 30 mg daily to be given in single 
or divided doses. The patient should be observed 
carefully and individual dosage adjustment 
made according to response. Many patients will 
respond quickly to the initial dose of 30 mg 
laily, and the should then be reduced to 
10 or 20 mg daily (or less) for maintenance ther- 
ipy. In some patients beneficial effects may not 
be observed for three or four weeks. Since daily 
doses larger than 30 mg may cause an increase 
in side effects, such as hypotension and constipa- 
tion, it is not recommended that higher dosages 


be employed. 


8. What are the precautions? All patients 
treated with hydrazine derivatives should be 
kept under close medical supervision. While 
there is no definite knowledge of a hazard with 
Marplan, use of this class of agent should be 
discontinued at the first sign of jaundice or im- 
paired liver function. Periodic liver function 
tests are advised during hydrazine therapy. 
These drugs are contraindicated in patients with 
a history of previous liver disease or impaired 
liver function. In patients with impaired kidney 
function, Marplan should be used cautiously to 
prevent accumulation and should not be used 
in epileptic patients. Patients receiving a hydra- 
zine in conjunction with drugs such as alcohol, 
ether, barbiturates, meperidine, cocaine, pro- 
caine, and phenylephrine should be more closely 
supervised. 


9. What are the side effects, if any? In one of 
the largest bodies of clinical material for this 
new class of drugs, Marplan shows one of the 
lowest recorded incidences of side effects. Par- 
ticular attention was focused on attempts to 
define as precisely as possible amine oxidase 
inhibitor side effects on a wide range of organs, 
including liver and bone marrow. Extensive clin- 
ical studies have revealed no jaundice or liver 
damage attributable to Marplan. Nevertheless, 
since Marplan is an amine oxidase inhibitor, the 


same precautions should be observed with 
Marplan therapy as with other amine oxidase 
inhibitors. Since Marplan is a potent therapeutic 
agent affecting many enzyme systems of the 
body, side effects may be expected to occur in 
a certain percentage of cases. Side effects have 
rarely been severe enough to necessitate dis- 
continuance of Marplan therapy. However, as 
with all agents of this type, the patient should 
be observed for signs of orthostatic hypotension, 
complaints of dizziness and vertigo, constipa- 
tion, overactivity, jitteriness, insomnia, periph- 
eral edema, weakness, fatigue, dryness of the 
mouth, blurred vision and skin rashes. 


10. How can patients be transferred from 
their present anginal prophylaxis? Initially 
the established nitrite regimen should be main- 
tained, while simultaneously placing the patient 
on a daily dose of 30 mg Marplan. The patient 
is to be observed carefully and nitrite intake 
decreased as pain episodes diminish. Response 
to Marplan prophylaxis may be delayed for 
several weeks. 


Supplied: 10-mg tablets in bottles of 100 and 1,000. 

References: 1. Clinical reports on file, Roche Laboratories, 
2. W. Hollander and R. W. Wilkins in J. H. Moyer, Ed., 
Hypertension, Philadelphia, W. B. Saunders Co., 1959, p. 
399. 3. R. W. Oblath, paper read at American Therapeutic 
Society, 60th Annual Meeting, Atlantic City, N. J., June 


6, 1959. 4. C. W. Crumpton, et al., Conference on Amine 
Oxidase Inhibitors, New York City, November 20-22, 1958, 


of isocarboxazid ROCHE® 


sé} ROCHE LABORATORIES 
Division of Hoffmann-LaRoche Inc + Nutley 10¢N.]. 
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The best therapeutic ratio 
in the steroid field 
confirmed by a comparative clinical study of 


. It would appear from these comparative 


prednisone 

prednisolone observations that methylprednisolone [Medrol] 
methylprednisolone : probably is the steroid of choice for initial trial 
triamcinolone in a patient with rheumatoid arthritis. It is 
dexamethasone potent, and displays a slightly improved ‘safety’ 
record, showing a reduced frequency of disturb- 


steroids.””! 


TRADEMARK, REG. U. S. PAT. OFF, METHYLPREDNISOLONE, UPJOHN 


-. hits the disease, but spares the patient 
1. Neustadt, D. H.: Corticosteroid Therapy in 


Rheumatoid Arthritis: Comparative Study of 
Effects of and Prednisolone, Upjohn 


methasone, 1253 (July 11)1959. 
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Why Levophed is ‘..the preferred form of therapy. 
fastest acting) 
controllable action'’® 
saves more lives’ 
With the p tu vophed, 28 ati antici 
. With the prompt use of Levophed, 28 per cent of ral antis. 
Wh 10 would | ave dl d of severe coronary shock now live MOTTON 
C.M.: Am. J. Cardiol. 1:231, y, fae 
Feb. 1958. 3.Garal. Olive, =: 
4. Agress, C. M., nd 
Binder, M. J.: Am. Heart). 
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wad harks the spectrum ? 


“Broad spectrum” has evolved into an especially apt term to describe a growing number of “specialized” antibiotics. 
These provide the best means of destroying pathogenic bacteria which range all the way from large protozoa through 
gram-negative and gram-positive bacteria to certain viruses at the far end of the spectrum. 

But beyond the spectrum lurk pathogenic fungi. Aggressive infections often require intensive broad spectrum antibiotic 
attack. It becomes more apparent every day that fungal superinfections may occur during or following a course of such 
therapy.*? Long term debilitating disease, diabetes, pregnancy, corticosteroid therapy, and other causes may predispose 
to such fungal infections*** as iatrogenic moniliasis. These facts complicate the administration of antibiotics. 
Mysteclin-V controls both — infection and superinfection. Mysteclin-V makes a telling assault on bacterial infections 
and, in addition, prevents the potentially dangerous monilial overgrowth.”** Mystéclin-V is a combination of the 
phosphate complex of tetracycline —for reliable control of most infections encountered in daily practice — and 
Mycostatin, the first safe antifungal antibiotic. 

Case history after case history marked “recovered” provides clinical evidence of the special merit of this advance in 
specially designed antibiotics. When you prescribe Mysteclin-V, you provide “broad therapy” with extra ie that 


extends beyond the spectrum of ordinary antibiotics. ano ane squiee 
Supplied: Tetracycline Phosphate References: 1. Dowling, H. F.: Postgrad. Med. 23:594 
Complex equiv. Mycostatin | Medel Boe. 

Mysteclin-V Half-Strength Capsules (per capsule) 125 125,000 and 
Mysteclin-V Suspension (per 5 cc.) 125 125,000 | Chamberlain, Burros, and Berremes. 
Mysteclin-V Pediatric Drops (per cc. — 20 drops) 100 100,000 — _ J. H.: Antiblotic Med. & Cita, ther. 5:639 (Nov.) 
squies ySsi PHOSPHATE COMPLEX (SUMYCIN) AND NYSTATIN (MYCOSTATIN) the Priceless Ingredient 
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In 259 cases of skin and soft tissue infections treated with triacetyloleandomy- 
cin, investigators!-* report good or excellent results in 95.6 per cent. Infections 
included abscesses, furuncles, carbuncles, cellulitis, infected burns, pustular 
acne, pyodermas, and wound infections. 


Other studies, as well as wide usage, have shown that CyCLAMYCIN is also 
prompt and reliable therapy for respiratory and urinary tract infections due to 
gram-positive pathogens. CYCLAMYCIN has often proved effective against 
staphylococci resistant to other antibiotics. 


Available in both capsule and flavored liquid form, CyCLAMYCIN is convenient 
to administer, readily accepted by patients of all ages. 


a most effective antibiotic for 


skin and 
soft tissue 
infections 


GOOD 
EXCELLENT RESULTS | RESU 


A “workhorse mycin” for common infections . 


TRIACETYLOLEANDOMYCIN, WYETH 
Philadelphia 1, Pa. 


bey ED: Capsules, 125 mg. and 250 mg., vials of 36. Oral suspension, 125 mg. per 5-cc. teaspoonful, bottles 
. 02. 


References: 1. Wennersten, J.R.: Antibiotic Med. 5:527 (Aug.) 1958. 2. Shubin, H., et al.: Antibiotics Annual 
1957-1958, Medical Encyclopedia, Inc., pp. 679-684. 3. Olansky, S., and McCormick, G.E., Jr.: Antibiotics 
Annual 1958-1959, Medical Encyclopedia, Inc., pp. 265-267. 4. Isenberg, H., and Karelitz, S.: ibid, pp. 
284-286. 5. Mellman, W.J., et al.: Ibid., pp. 319-326. 6. Leming, B.H., Jr., et al.: ibid., pp. 418-424. 7. 
Hall, W.H., and Albright, J.: in Press, Antibiot. Med. & Clin. Therap. 8. McCrumb, F.R., Jr.,and Snyder, M.J.: 
Personal Communication. 
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in cardia arrhythmias 


hydroxyzine pamoate 
provides: 


SPECIFIC 
ANTIARRHYTHMIC 
EFFECT 


in ventricular and auricular extrasystoles, 
paroxysmal auricular and ventricular 
tachycardias, paroxysmal auricular 
fibrillations, Wolff-Parkinson-White 
syndrome, bigeminy, and non-chronic 
auricular fibrillation. 


OUTSTANDING 


SAFETY 


“The drug was found safe, easily administered, 
and nontoxic in all cases. This is a definite 
advantage over other agents in general use.’”3 


AND EFFECTIVE 
CALMING ACTION 


Vistaril provides calming and 
tranquilizing properties valuable in 
cardiac patients. 


The fottowing ¢ dosage regimen is 

(Individualized by the 
physician for maximum effectiveness): 

Oral dosage: Initially, 100 mg. daily in divided 
doses until arrhythmia disappears. For 
maintenance or prophylaxis, 50-75 mg. daily in 
divided doses. 


Parenteral dosage: 50-100 mg. (2-4 cc.) I.M. 


Pfizer Setence for the world’s well-bei stat., and q. 4-6 h., p.r.n.; maintain with 25 mg. 
b.i.d. or t.i.d. In acute emergency, 50-75 mg. 
PFIZER LABORATORIES (2-3 ec.) I.V. stat.; maintain with 25-50 mg. 
Division, Chas. Pfizer & (1-2 ec.) 1.V. q. 4-6 h. 
Brooklyn 6, New York Supply: Vistaril Capsules, 25 mg., 50 mg. and 
| é mg. Vistaril Parenteral Solution, 10 ce. vials 


eferences: 1, Burrell, Z. Is, et alt Am, J. Cardiol. 
958 tel Be et alc. and 2 cc. Steraject® cartridges. Each cc. contains 


25 mg. hydroxyzine (as the hydrochloride). 
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Thorazine 


(chlorpromazine, S.K.F.) 


one of 
the 
fundamental 
drugs 
In 
medicine 


After five years of clinical use, “Thorazine’ continues to be recognized as 
an exceptionally effective therapeutic agent in nearly all fields of medi- 
cine. Its value is due to three fundamental properties: 

e capacity to alleviate anxiety, tension and agitation without dulling 

mental acuity 

e profound antiemetic effect 

e ability to potentiate narcotics and sedatives 
Available: Tablets, Spansule* sustained release capsules, Ampuls, Mul- 
tiple dose vials, Syrup and Suppositories. 


@ Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. 
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| was putting up my new cur- 
tains and draperies last week 


My back and shoulder were 
so painful — | called my doc- 
tor. He gave me a prescrip- 
tion for some tablets and told 
me to take one right away. 


Would you believe it? That tablet worked in 15 
minutes! The pain really went away fast — and | got 
those curtains up without further trouble.» 


ds. Percopan-Demi provides. the 
RCODAN- ormula with one-half the 


do ENDO LABORATORI 


THE PAIN WENT AWAY FAST 

and Homatropine, plus APC bility. tn meet each natie ~ 
DOSE: 1 tablet every 6 hours, 
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relief from the suffering and 
mental anguish of 


THORAZINE® 


one of the fundamental drugs in medicine 


QP ‘Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. 
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for prompt and sustained relief from 
severe mental and 


emotional 
stress 


THORAZINE* SPANSULE capsules 


30 mg.. 75 mg. 150 mg. 200 mg. 300 mg. 
() Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. 
TT.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 
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THE HEART DISEASE PATIENT 
NEEDS RELIEF FROM 


EMOTIONAL 
STRESS 


ANXIETY INTENSIFIES the physical 
disorder in heart disease. ““The prog- 
nosis depends largely on the ability of 
the physician to control the anxiety 


factor, as well as the somatic disease.” 


(Friedlander, H. S.: The role of ataraxics in car- 
diology. Am. J. Cardiol. 1:395, March 1958.) 


Miltown 


meprobamate (Wallace) 


Available in 400 mg. scored and 200 mg. sugar- 
coated tablets. Also available as MEPROSPAN* 
(200 mg. meprobamate continuous release cap- 
sules). In combination with a nitrate, for an- 
gina pectoris; MILTRATE*—(Miltown 200 mg. 
-++ PETN 10 mg.). 


TRADE-MARK CM-7726 


TRANQUILIZATION WITH MILTOWN 
enhances recovery from acute cardi- 
ac episodes and makes patients more 
amenable to necessary limitations of 
activities. 

(Waldman, S. and Pelner, L.: Management of 


anxiety associated with heart disease. Am. Pract. 
& Digest Treat. 8:1075, July 1957.) 


Miltown causes no adverse 
effects on heart rate, blood pres- 
sure, respiration or other 
autonomic functions. 


Qi WALLACE LABORATORIES, New Brunswick, N. J. 
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POLARAMINE: th ttoa perfect antihist mine ne. 
DERO NIL: today’: est dosage co ticosteroid 
CORPORATION « BIOOMEIFID NEW JER 
SCHERING CORPORATION + BLOOMFIELD, NEW JER 


4 The response to an antidiarrheal preparation is di- 
4 rectly linked to the effectiveness of its adsorbent. In 
both POLYMAGMA and POLYMAGMA Plain, the 
%y new agent Claysorb* gives you a previously 
So, unattainable adsorptive power . . . proved 
6 to be five times beyond that of kaolin 


% in removing diarrhea-causing tox- 
% ins. In addition, POLYMAGMA and 
% POLYMAGMA Plain protect the 
irritated intestinal walls, 
On promote well-formed 
POLYMAGMA % stools, help restore 
For bacterial diarrhea— % healthy intestinal 
bactericidal against many pathogens 1° % function. 
POLYMAGMA Plain %, 
For nonbacterial diarrhea— “Ong 
same formula but without antibiotics y 


Polymagma 


Dihydrostreptomycin Sulfate, Polymyxin B Sulfate, 

and Pectin with Claysorb* (Activated Attapuigite, 

Wyeth) in Alumina Gel 

*Trademark (wer) 1, Pa. 
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Doctor, you can 
take it with you! 


THE BURDICK EK-III 
DUAL-SPEED ELECTROCARDIOGRAPH 


© 261% pounds light, including 
all accessories and carrying 
case! Ideal for office or 
bedside use 


© 25 or 50 mm. speed — 
an accurate record for an 
accurate diagnosis 


® frequency response 
greatly in excess 

of minimum A.M.A. 
standards 


® top-loading paper 
drive eliminates tedious 
paper-threading adjustments 


For complete informa- 
tion on the Dual-Speed 
EK-III, please write for 
“New Horizons in 
Electrocardiography"— 
no obligation. 


THE BURDICK CORP 
MILTON, WISCONS 

Broach Offices: New York * Chicago * 
Dealers {in all principal citi 
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for consistent the 


ARMOUR PHARMACEUTICAL COMPANY - 


& specify @) 


rapeutic response 


pioneer 


standardization 


In all conditions requiring substitution 
therapy with thyroid hormone 


Supplied in a, ¥2, 1, 2 and 5 grain strengths. 


A Leader in Biochemical Research 


KANKAKEE, ILLINOIS 
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RELIEVES ANXIETY IN 
HYPERTENSIVE PATIENIS 
without producing depression 


Miltown relieves mental pressure which 
often aggravates symptoms of hyperten- 
sion and impairs effectiveness of anti- 
hypertensive therapy. 

Combined with specific therapy, 
Miltown provided greater over-all im- 
provement in hypertensive patients 
than antihypertensive therapy alone.1. 
In 58 patients receiving combined ther- 
apy, over go% (including moderate 
and severe cases) benefited from relief 
of headache, nervousness, palpitations, 
insomnia, weakness and dizziness.1:2 

Miltown was found “a useful adjunct 
in the treatment of the - psychogenic 
and neurogenic components of hyper- 
tension.” 


cM-9204 


(ff) + New Brunswick, N. J. 


Miltown 


meprobamate (Wallace) 


m does not cause depression 


m does not interfere with heart rate, 
blood pressure, respiration, G.I. func- 
tion or other autonomic mechanisms 


1. Nussbaum, H. E., Leff, W. A., Mattia, V. D., Jr. 
and Hillman, E.: Am. J. M. Sc. 234:150, Aug. 1957. 
2. Dunsmore, R. A., Dunsmore, L. D., Bickford, 
A. F. and Goldman, A.: Am. J. M. Sc. 233:280, 
March 1957. 3. Boyd, L. J., Huppert, V. F., Muli- 
nos, M. G. and Hammer, H.: Am. J. Cardiol. 3:229, 
Feb. 1959. 


SUPPLIED: 400 mg. scored and 200 mg. sugar- 
coated tablets in bottles of 50. Also available 
as MEpRosPAN* (Miltown continuous release 
capsules). 


@TRADE-MARK 


Literature and samples on request. 
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the first nitrofuran 


effective orally 


in systemic bacterial infections 


brand of furaltadone 


Effective clinically in upper respiratory infections, 
pneumonias, soft tissue infections, bacteremia/septicemia, 
osteomyelitis, wound infections and pyodermas. 


Effective in vitro against the following organisms | <o\ated from clinical 
infections listed above) : 


Organism Sensitive Resistan: % Sensitive 
Staphylococci* 181 1 99.4 
Streptococci 65 1 98.5 

D. pneumoniae 14 0 100.0 . 
Coliforms AS 3 918 

Proteur 5 5 50.0 
A, aerogenes 8 0 100.0 

Ps. aeruginosa 5 4 55.5 


*Includes many strains resistant to antibiotics. | 
As with all nitrofurans in years of extensive clinica vse, there is little or 
no development of bacterial resistance with ALT,» 
NITROFURANS—a unique class of antimicrobials 
neither antibiotics nor sulfonamides 

EATON LABORATORIES, NORWICH, NEW YORK 
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in ORANGE JUICE 
or other citrus juices 


in MILK 
so pleasant tasting 


in WATER 
easy to take 


the truly palatable 
bowel NORMALIZER 


to provide your patients with the smooth 
bulk so essential to normal bowel function 


L. A. FORMULA substitutes a moist smooth bulk for the 

fibrous, irritating bulk of uncertain consistency which re- 

sults from the average diet. L. A. FORMULA disperses 

intimately with the intestinal contents to form’a softly com- 

oO pact, well-formed stool of normal consistency which clears 
Q the rectum completely and easily. 


*Abbreviation for the Latin “Levis Amplitudo”, meaning smooth bulk. 


*Refined psyllium hydrophilic mucilloid with lactose and dextrose. 


SAMPLES AVAILABLE PROMPTLY UPON REQUEST 
Made by BURTON, PARSONS & COMPANY, Since 1932 
pp | 
| 


the modest cost! 


Originators of Fine Hydrophilic Colloids 
Washington 9, D. C. ‘ 
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Husbands, too, 


HE physician who puts a woman on “Premarin” 
when she is suffering in the menopause usually 
makes her pleasant to live with once again. It is no 
easy thing for a man to take the stings and barbs of 
business life, then to come home to the turmoil of a 
woman “going through the change of life.” If she 
is not on “Premarin,” that is. 
But have her begin estrogen replacement therapy 
with “Premarin” and it makes all the difference in 
the world. She experiences relief of physical distress 


like “Premarin 


and also that very real thing called a “sense of well- 
being” returns. She is a happy woman again — some- 
thing for which husbands are grateful. 

“Premarin,” conjugated estrogens (equine), a com- 
plete natural estrogen complex, is available as tablets 
and liquid, and also in combination with mepro- 


bamate or methyltestosterone. 


Ayerst Laboratories * New York 16, N. Y. 
Montreal, Canada 
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45 arthritic patients 


were refractory 


other. 


20 were 


treated with BDecadron 


hoe Toor 1 Boland, E. W., and Headley, N. E.: Paper read before the 
Am. Rheum. Assoc., San Francisco, Calif., June 21, 1958. 
2. Bunim, J. J., et al.: Paper read before the Am. Rheum. Assoc., 
San Francisco, Calif., June 21, 1958. 


*Cortisone, predni ‘and pred 
DECADRON is a trademark of | Merck & Co., Inc. 


Additional information on DECADRON is available to physicians on request. | 


Sharp & Dohme 


DIVISION OF MERCK & CO., tnc., PHILADELPHIA 1, PA. 
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STATUS OF THE RICKETTSIOSES IN THE 
UNITED STATES * 


By Josepn E. Smapet, M.D., Bethesda, Maryland 


INTRODUCTION 


THE major medical problems connected with the rickettsioses affecting 
the human inhabitants of the United States have been solved. Nevertheless, 
rickettsial diseases continue to incapacitate nearly 1,000 Americans each 
year; hence, one might ask, “Why not eradicate these maladies?” One 
might hope to follow the lead of the malariologists and of the investigators 
of yellow fever who have apparently attained their dream of eradication in 
certain large geographic areas. However, a number of facts lead toward 
the conclusion that elimination of the rickettsioses of man will not occur in 
our time. 

One of the main reasons for this last statement is the fact that the 
causal agents of the four rickettsial diseases that are currently of the most 
importance to people of our country—namely, those of spotted fever, murine 
typhus, Q fever and rickettsialpox—are maintained in nature in arthropods 
and animals. Man is not a necessary part of their ecologic pattern. In- 
deed, he is only accidentally involved in the infection cycle, and, when 
afflicted, does not pass on the organisms to man or to arthropods or to 
animals. Thus man is a dead end as far as these rickettsiae are concerned. 
Until these agents are eliminated from their arthropod vectors and animal 
reservoirs, which in some instances are found in and around human habita- 
tion and in other instances in the wilderness, people will continue to contract 

* Received for publication May 16, 1959. 

Presented as the James D. Bruce Memorial Lecture on Preventive Medicine at the 
Fortieth Annual Session of The American College of Physicians, Chicago, Illinois, April 
gre National Institutes of Health, Bethesda 14, Maryland. 


From the National Institutes of Health, Bethesda, Maryland. 
Requests for reprints should be addressed to Joseph E. Smadel, M.D., Associate 


Copyright ©, 1959, by The American College of Physicians 
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these diseases and require treatment by physicians. Pertinent information 
on the ecology and epidemiology of the four rickettsioses just mentioned 
will be presented in the discussion which follows. 

The incidence of spotted fever in the United States ** during the five- 
year period 1953-1957 is shown in figure 1.* The highest attack rate (150 
cases per 1,000,000 persons per five-year period) occurred in Wyoming. 


SPOTTED FEVER 1953-1957 
5 YEAR ATTACK RATE PER MILLION BY STATES 


LEGEND 


GM over 50 
25-50 
MM 10-25 
1-10 
unoer | 


Fic. 1. Geographic distribution of spotted fever in the United States in recent years. 


SPOTTED FEVER 


Three other states in the Rocky Mountain region had rates of 25 to 50 cases. 
In this area the wood tick Dermacentor andersoni is the important vector 
of Rickettsia rickettsu, and a number of mammals serve as hosts. In the 
East, where the dog tick Dermacentor variabilis is the principal vector, and 
dogs, field mice and rabbits serve as hosts, the highest attack rates in man 
occurred in Virginia, with 66 cases per 1,000,000 persons. However, in 


* Data used in constructing the maps and charts were obtained from various publica- 
tions released by the Office of Vital Statistics, Department of Health, Education, and 
Welfare. 2, 3 

It should be pointed out that prior to 1949 typhus deaths were listed under the cate- 
gories of exanthematic (epidemic) or endemic (murine). Since 1949, typhus deaths have 
been listed as Brill’s disease (recurrent epidemic typhus) or as “unspecified.” Thus some 
of the deaths attributed to murine typhus during the period 1949-1957, as shown in figure 4, 
may not in actual fact have been due to this disease. 
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Maryland, North Carolina and Georgia, spotted fever was relatively com- 
mon, with 25 to 50 cases occurring in each 1,000,000 inhabitants over the 
five-year period. To complete the picture, it should be mentioned that 
during the time under discussion spotted fever occurred in all but seven 
states. The seven in which no cases were reported were Maine, Vermont, 
Rhode Island, Connecticut, Michigan, Wisconsin and Minnesota, but only 
the first two of these (Maine and Vermont) have never reported cases. 


ROCKY MOUNTAIN SPOTTED FEVER 1935-1957 
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Fic. 2. Spotted fever in the United States in recent years: total number of cases, 
number of deaths and per cent mortality. 


Almost 500 cases of spotted fever occurred annually over the 15-year 
period from 1935 to 1950*** (figure 2); furthermore, the mortality 
throughout most of these years was about 22%. It is reasonable to believe 
that the gradual downward trend of the mortality curve from 1944 to 1948 
was attributable to the introduction of para-aminobenzoic acid therapy and 
to the increasingly careful attention which was being paid to correction of 
the physiologic abnormalities that developed in the severely ill patients.‘ 
The impact of the highly specific antibiotics on the mortality rate became 
apparent by 1950, a year after their introduction into general practice. 
Moreover, in 1955 the mortality from spotted fever was only about 3%. 
Unfortunately, the mortality rate rose to 5.4% in 1956 and to 7.5% in 1957. 
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Figure 2 also demonstrates the decrease in the number of cases reported in 
the United States from 1950 to 1957. The decline was most precipitous 
in 1950 and 1951, immediately after specific therapy came into common use, 
and resulted in the establishment of a new level of about 300 cases per year, 
where it remained for the next five years, with a further drop to 240 
reported cases in 1957. ; 

The reduction in the total number of cases of spotted fever in recent 
years cannot be attributed to any recognizable change in the. epidemiology 
or ecology of the disease. Hence, one wonders whether the widespread use 
of the broad-spectrum antibiotics may have indirectly affected the number 
of reported cases. There are two ways in which this might occur. First, 
the practice, common in many places, of treating febrile illnesses promptly 
with the tetracyclines or chloramphenicol could ameliorate the disease suf- 
ficiently so that the classic features of spotted fever might not develop. 
Second, vigorous treatment employed reasonably early in the course of 
spotted fever can result in a delay in the appearance of specific complement- 
fixing antibodies.” Such a delay, coupled with prompt recovery of the 
patient, can result in the escape of the individual from the physician’s care 
before a positive serologic diagnostic test confirms the suspected diagnosis 
of spotted fever. Contributing to the problem of the specific serologic 
diagnosis in the treated patient is the inadequacy of certain of the spotted 
fever antigens now available to diagnostic laboratories. 

Whether the recent decline in total reported cases of spotted fever in 
the United States represents a true fall in incidence or is an artifact, there 
are reasons to anticipate that the incidence of this disease will increase in 
certain sections of the country during the next several decades. Maryland 
provides an example in point, through its projected urbanization of the 
countryside around Baltimore and Washington. This region is an endemic 
area of spotted fever. While full urbanization is inimical to the vectors and 
hosts of R. rickettsii (as, for that matter, is intensive agricultural develop- 
ment), the creation of a “suburbia” in the Washington-Baltimore area will 
place increasing numbers of persons at risk. The recent increase in cases 
of spotted fever on Long Island in places where farms have been trans- 
formed into housing developments‘ forebodes a similar series of events in 
Maryland and in other endemic areas which are being suburbanized. 

In considering the potentialities for spotted fever in the future, one should 
keep in mind an interesting facet of the ecology of R. rickettsii, namely, the 
existence of islands of infection which ordinarily lurk below the cognizance 
of man. These islands with their silent cycles involve the rabbit tick 
(Haemaphysalis leporis-palustris) and the rabbit. This particular tick 
apparently never bites man, but in all stages feeds on rabbits. Furthermore, 
the larvae and nymphs commonly infest birds and, occasionally, medium 
sized mammals such as cats and dogs.* Only Rickettsia ricketts, of low 
virulence for guinea pigs (and presumably for man), are recovered from 
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naturally infected rabbit ticks.? In contrast, rickettsiae of either high or 
low virulence may be recovered from Dermacentor andersoni or D. variabilis. 
Much has been learned in recent years about factors which in the laboratory 
can effect a change in R. rickettsiit from low to high virulence.*® It is con- 
ceivable that such factors operating in nature might assist in providing a 
bridge from the “silent” cycle in rabbits and their ticks to the better known 
cycles in which man is involved. 

Such complexities in the natural cycles are not peculiar to spotted fever 
—they also occur in scrub typhus in the Far East. The classic mite vectors 
of scrub typhus (Trombicula akamushi and Trombicula deliensis) which 
maintain Rickettsia tsutsugamushi in wild rodent populations also cause 
infection in man. The occurrence of all three parts of the rodent-rickettsia- 
mite combination in the same local area produces what Audy called ‘typhus 
islands.” ** Such islands are frequently so sharply defined that susceptible 
men contract scrub typhus at one spot while others 30 feet away remain 
unaffected. During and after the Korean War, American and Japanese 
investigators found that such “typhus islands,” which were recognized 
because of the resultant human cases, are only a small part of the ecologic 
pattern of scrub typhus. Tyrombicula pallida, which apparently attacks man 
rarely, is widely distributed in Japan and Korea and serves as an efficient 
vector for maintaining R. tsutsugamushi in the wild rodent populations 
infesting much of these countries.**** Also, Trombicula scutellaris is 
probably the vector of the newly recognized winter scrub typhus that occurs 
among the inhabitants of some of the small Japanese islands.** Finally, a 
jungle cycle of scrub typhus was discovered by an American group working 
in Malaya.** There are numerous analogies in the ecology of spotted fever 
and scrub typhus. The existence of “spotted fever islands” in which Der- 
macentor ticks, R. rickettsii and appropriate mammalian hosts create a cycle 
in a limited area seems reasonable to postulate. If the three essential com- 
ponents were regularly distributed together and evenly over the wide range 
inhabited by the ticks and the mammalian hosts, then human cases of 
spotted fever should be much more common. The silent cycle involving 
the rabbit, the rabbit tick and R. rickettsii resembles the pattern of scrub 
typhus in rodents of Korea.** One can only wonder how long the silent 
areas will remain so for man. 

What will be the lines of defense against a probable increase of spotted 
fever in selected areas undergoing suburbanization? Spotted fever vaccine, 
although reasonably effective, will probably not return to favor because 
specific antibiotic therapy is now available, and because large numbers of 
persons would require immunization in order to benefit the few who might 
become infected. It would seem more practicable to continue the present 
policy of educating physicians to recognize spotted fever in order that they 
may be alert to the disease and institute adequate specific therapy promptly. 
This cannot be overemphasized, since the rising mortality rate in the last 
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two years may well be dependent upon inadequate recognition and late treat- 
ment. The increasing use of insect-repellent lotions by persons in civil life 
to prevent the inconvenience of “bug” bites should be encouraged. More- 
over, the repellents developed during and after World War II by the De- 
partment of Agriculture and the Military, which are effective against ticks 
as well as mosquitoes and mites,’ ** might be employed more widely. 


MURINE TYPHUS 1953-1957 
5S YEAR ATTACK RATE PER MILLION BY STATES 
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Fic. 3. Geographic distribution of murine typhus in the United States in recent years. 


MurINE TyPHUS 


The map in figure 3 depicts the attack rate per million persons for murine 
typhus for the five-year period 1953-1957. The disease occurred in 26 
states during this time, and was most prevalent in the southern states. 

There was a rapid increase in the number of cases of murine typhus 
reported annually in the United States over the decade from 1935 to 1945 
(figure 4). The peak of 5,401 cases occurred in 1944 with 193 deaths. 
Beginning in 1945 there was a precipitous drop, with 1,171 cases reported 
in 1948 and only 200 in 1952. Thereafter the decline continued, with 98 
cases reported in 1956; since then the cases have remained around 100 per 
year. Several surveys (see references cited*") pointed to the likelihood 
that during the early 1940's considerable under-reporting occurred. As a 
result, the actual number of cases was probably three times that indicated 
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at the peak year. Contrariwise, during the last few years murine typhus 
has been over-reported by at least one third. 

It would be reassuring to assume that the rapid decline in murine typhus 
during the last decade was dependent upon the extensive health programs 
dealing with improved sanitary practices, rodent control, and the use of 
insecticides. Undoubtedly these have been important factors, and will be 
discussed below. However, one must also consider natural factors which 
could account for the progressive increase in the disease over the decade 
1935-45, followed by a rapid fall during the years just prior to the wide- 
spread domestic and agricultural use of DDT and other insecticides. 


MURINE TYPHUS FEVER 1935-1957 
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Fic. 4. Murine typhus in the United States'in ~ecent years: total number of cases, 
number of deaths and per cent mortality. 


There are many similarities in the ecology and epidemiology of murine 
typhus and bubonic plague. Both are enzootic diseases of commensal 
rodents and are transmitted to man by fleas. Plague is famous for its 
pandemics, which recur at very long intervals, and for the cyclic recurrence 
of epizootics and epidemics at intervals of several decades in endemic areas.”* 
It is suggested, although there is no proof for the idea, that the murine 
typhus cycle illustrated in figure 4 may have resulted in large part from 
natural phenomena of the general type which are operative in plague. Such 
phenomena, though poorly understood, involve the waxing and waning of 
rodent populations and their ectoparasites, together with the infection of 
commensal rats in a given region with Pasteurella pestis derived from the 
wild rodent reservoir of the area. The early 1930’s saw the beginning of 
another worldwide increase in plague. Furthermore, in many areas the 
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number of human cases of plague increased over a period of years, and then 
decreased in a manner not unlike that illustrated in figure 4. 

Whatever may have been the influence of such unknown natural factors 
in the decade-long rise in frequency of murine typhus, it is possible to point 
to certain specific facts that were associated with the episode. For one 
thing, in the South, murine typhus gradually changed from an urban setting 
to a rural one, and by the late 1940’s it was predominantly rural. This was 
associated with diversification of agricultural pursuits, particularly the 
changes from cotton cultivation to the growing of grains and peanuts. The 
cultivation of peanuts was especially favorable to the increase of commensal 
rats on the farms.” 

For a number of years, investigators from the Communicable Disease 
Center of the Public Health Service have been engaged in the search for 
practical means of breaking the transmission cycle of murine typhus.?® ** ** 
Such efforts have been concerned with general sanitary measures and with 
procedures which result in decreasing the rat populations; however, only 
those methods connected with the use of insecticides will be discussed here. 
The most practical and efficient method for breaking the transmission chain 
involves control of vector fleas by insecticides. The methods used for flea 
control in recent years in the South are essentially the same as those intro- 
duced against plague in North Africa by the Americans during World War 
II, and consist of liberal use of DDT around rat harborages and burrows.** ** 
Following the use of such procedures, Hill and his colleagues found that the 
number of human cases of murine typhus decreased markedly in the study 
area. These same authors also clearly demonstrated that the flea infestation 
of rats was promptly reduced in dusted areas, and that subsequently the 
incidence of typhus infection in the rats decreased markedly.*”**?? Other 
investigators from the Communicable Disease Center * found that murine 
typhus decreased appreciably in the counties that were not subjected to 
dusting procedures by the health workers, although the reduction here was 
not so great as in the dusted areas. 

One cannot say what factors were responsible for the steady reduction 
in cases in the control counties of Georgia which were not dusted by the 
Public Health Service investigators, or for the reduction in the entire United 
States. However, in addition to those unknown natural factors which 
are operative in the cycles of plague, I suspect that the increasing use of 
insecticides throughout agricultural areas has helped to interrupt the chains 
of infection of Rickettsia mooseri. Other examples of adventitious benefit 
of this general type are at hand. For instance, a sharp drop in the 
mosquito vector of Western equine and St. Louis encephalitis in the Yakima 
Valley, Washington, resulted from the widespread application of agricultural 
insecticides for control of crop pests. This was accompanied by a reduc- 
tion of human and equine cases of encephalitis.** Similarly, the extensive 
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use of DDT in malaria control programs in Madagascar was associated 
with a sharp decrease in cases of plague.” 

Over the years the number of deaths from murine typhus has varied 
directly with the total cases, and the per cent mortality has remained at 
about 3.5. This is surprising, since one would have anticipated the virtual 
elimination of a fatal outcome after the introduction of specific therapy 
in 1948. In 1953 a review of all publications dealing with the antibiotic 
treatment of murine typhus revealed 67 cases who had received chloram- 
phenicol or one of the tetracyclines; every one of these patients recovered.** 
Do the graphic data on mortality in figure 4 indicate that the broad-spectrum 
antibiotics are not being used in patients with murine typhus because of 
failure to diagnose the disease, or for some other reason? This is ob- 
viously a point which deserves investigation. 

What can we anticipate regarding murine typhus in the foreseeable 
future? With the use of practical measures which are not prohibitive in 
cost, murine typhus will be eradicated in enlightened urban and rural com- 
munities. However, in almost all of the endemic areas of the United States, 
public health and agricultural practices will merely hold the enzootic disease 
to a relatively low level, i.e., one which will result in about the current 
amount of human disease. If future studies support the limited serologic 
data which suggest that R. mooseri exists in nature in a number of wild 
animals, as well as in commensal rats,” then the problem of control may 
become more difficult, and the possibility oi eradication of murine typhus 
will become remote. 


Q FEvER 


Q fever differs from the other human rickettsial diseases in its route 
of infection. Instead of being transmitted ordinarily by the bite of an 
infected arthropod, Rickettsia burneti usually infects man by the respiratory 
route through inhalation of rickettsiae-laden aerosols, often in the form of 
dust from infected dairy barns and lambing sheds.*° Milk from infected 
cows may contain R. burneti, and probably contributes to human infec- 
tion.* ** The disease can be maintained in herds of cattle, sheep and 
goats by direct transmission. Moreover, enzootic spread is most apt to 
occur during the calving or lambing season, when infected membranes and 
placentas heavily contaminate the environment.*® * 

The cycle of R. burneti in nature is complex, involving a variety of tick 
species and a number of mammalian hosts.** ** These matters need not be 
discussed here because human disease is derived almost entirely from in- 
fected large domestic animals. 

Q fever is diagnosed most frequently in California; here, during the 
period 1952 to 1955; between 60 and 100 human cases were reported 
annually; since this is not officially a reportable disease, statistics for the 
whole country are not available. In the southern part of the state of Cali- 
fornia the dairy cow is the main source of infection, whereas in the north- 
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ern part sheep and goats are the culprits. However, serologic surveys 
show that R. burneti is distributed in cattle throughout the western states.* 
Moreover, outbreaks have occurred among stockyard workers who handle 
such cattle (see references cited *). 

Two recent developments are of particular interest since they indicate 
the spread of Q fever into the Middle West. Kitze** has found a large 
number of cattle infected with R. burneti in the nine southeastern counties 
of Wisconsin. Moreover, on some of the farms where cows were shedding 
organisms, almost one fourth of the human inhabitants gave serologic 
evidence of prior Q fever. The frequency of infection in cattle and in men 
was much less in the other 62 counties of Wisconsin. It is reasonable to 
postulate that the enzootic disease was introduced with western cattle im- 
ported for fattening for the Chicago market. In any case, the disease now 
appears to be firmly established in this region. 

A similar type of survey in Ohio *° revealed infection in a number of 
herds of cattle in eight widely scattered counties. In one particular herd, 
followed for over a year, the number of serologically positive animals in- 
creased from one to 14. The investigators suggested that infection might 
be transmitted from herd to herd through contact at fairs and sales. 

These findings and others suggest that Q fever is on the march east of 
the Mississippi, and that the normal traffic in cattle will continue to spread 
the disease among domestic animals, which in turn will infect man.** Such 
established enzootic foci as those in Wisconsin and Ohio are of appreciable 
public health importance, not only to persons in direct contact with the 
animals (cattlemen, dairymen, slaughterhouse workers, etc.), but also to 
those people who live in the general area of infected herds, as well as 
to those people who drink raw milk. In the East one may anticipate a 
continuation of small focal outbreaks among wool sorters and others who 
handle infected materials from domestic animals.*” ** Indeed, in 1958 two 
such cases occurred, one in Philadelphia in a woman who was employed as 
a comber of goat hair;** the other in a butcher, the first case of Q fever 
to be reported in Baltimore.*° 

There are usable measures for controlling the spread of disease in man. 
For example, pasteurization of milk at 161° F. for 15 seconds is adequate 
to eliminate viable R. burneti, although some of the methods now in com- 
mon use for pasteurization are inadequate for this particular purpose.“ 
Moreover, immunization with vaccines prepared from formalin-inactivated 
R. burneti is effective in protecting man.** Without doubt, this vaccine 
should be prepared commercially and used for those persons who are appre- 
ciably exposed to infected environments. 


RICKETTSIALPOX 


Rickettsialpox, the last of the four rickettsial diseases of current impor- 
tance in the United States, will require only brief discussion. This infection 
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was first recognized in New York City in 1946. The brilliant work of 
Huebner and Armstrong, of the U. S. Public Health Service, and their 
colleagues, promptly established the etiologic agent as Rickettsia akari, the 
vector as the mouse mite (Allodermanyssus sanguineus), and the reservoir 
as the house mouse.** 

About 200 cases are diagnosed annually. Most of these occur in New 
York City, but a few have been recognized along the Atlantic seaboard from 
Philadelphia to Boston, and at least one case has occurred in Cleveland.** 

Rickettsialpox also occurs in European Russia, where it follows the 
same urban pattern displayed in New York City.°® Until recently, the 
known reservoir of R. akari was limited to semidomesticated rodents ; how- 
ever, it has been recovered from a wild field mouse in Korea.*' Hence, 
this rickettsia also appears to have a cycle in nature which is unrelated 
to man. 

Miticides, rodenticides and general sanitary measures, if vigorously 
employed, could be expected to eradicate PR. akari in a given area. How- 
ever, one may be permitted to doubt that an intense effort will be made to 
eradicate it from a large area. It is therefore anticipated that, in the fore- 
seeable future, about the same number of cases of rickettsialpox will continue 
to be encountered each year. 


Epipemic TypHus 


Although the four rickettsial diseases just discussed in detail are of 
importance in the United States, another rickettsial infection is worth men- 
tioning, namely, epidemic typhus, the most important member of the rickett- 
sial group from the worldwide point of view, even though at the present 
time it is of little consequence to those living within the United States. 
In epidemic typhus, man himself serves as the only known reservoir of the 
agent. This louse-borne form of typhus is to be found among inhabitants 
of many of the mountainous regions of the Western Hemisphere, and of 
numerous parts of the other continents. However, at the moment, in the 
United States it occurs only as the recurrent form of the malady, namely, 
Brill-Zinsser disease. Cases of this disease are of great public health sig- 
nificance in lousy populations because they can serve as foci for originating 
outbreaks of epidemic typhus.** In populations free of body lice, patients 
with recurrent typhus constitute no threat to the community. 

Brill-Zinsser disease has been limited almost entirely to persons who 
emigrated to this country from one of the European regions where louse- 
borne typhus occurred. Hence, with the decreasing migration from these 
areas and the gradual loss, through natural causes, of the older immigrants, 
one might anticipate 'that with time Brill-Zinsser disease would disappear 
from our shores. Nevertheless, there are reasons to question the hopeful 
idea that eradication of nidi of epidemic typhus, in the form of persons 
recovered from this plague, and hence candidates for Brill-Zinsser disease, 


wie 
wee 


432 JOSEPH E. SMADEL September 19*9 


will occur in our time. It is worth remembering that the seasonal migra- 
tion of farm laborers from Mexico increases annually, and that these tran- 
sient residents are now employed throughout the West. As long as 
epidemic typhus exists in the land of our neighbors to the south, the 
itinerant Mexican laborer may supplant the eastern European immigrant 
as a potential source of Rickettsia prowazeki in the United States. 

Before we leave this subject, it is worth recalling that the current free- 
dom from epidemic typhus and lousiness depends as much on the high 
general standards of sanitation as it does on specific control measures such 
as lousicides, specific vaccines, and specific antibiotic therapy. The capacity 
to maintain supplies of each of these deterrents would disappear with the 
first shower of H bombs. The question is not whether epidemic typhus 
would appear among the survivors of an atomic holocaust; instead, the 
question is, how soon would it appear? 


SUMMARY AND CONCLUSION 


In discussing the current status of the rickettsioses and their place in 
the practice of medicine during the next decade or so, the present report 
has emphasized the chains of infection in nature rather than the diseases in 
man, thus focusing attention on the ecologic factors which determine the 
degree of exposure of people to infection. It has been pointed out how 
common agricultural practices may contribute to a decrease in disease, viz., 
murine typhus, or, conversely, may contribute to its spread, viz., Q fever. 
It is postulated that in the future the indirect effects resulting from the way 
land is utilized will be more potent in influencing the number of human 
infections than will the direct efforts of health officers to control the dis- 
eases. Even though methods are available for preventing human infections 
by arthropod vector control or by immunization, it is well-nigh impossible 
to develop a crusading spirit or to obtain the tax dollars necessary to reduce 
the rickettsioses below a level which approaches 1,000 cases annually. 

It behooves the physician and student of medicine to recognize the 
presence of rickettsial infection in his patients, since specific treatment will 
arrest the disease and prevent death. 


SUMMARIO IN INTERLINGUA 


Le major problemas medical sublevate per le rickettsioses affligente le habitantes 
human del Statos Unite ha essite resolvite. Nonobstante, morbos rickettsial continua 
invalidar quasi 1.000 americanos per anno, Febre del Montanias roccose, typhus 
murin, febre de Kew Garden, e febre de Queensland constitue le majoritate del casos, 
durante que typhus epidemic es incommun e limitate al forma Brill-Zinsser del 
infection. 

Il non es probabile que le prime quatro del mentionate rickettsioses, que se 
mantene in le natura in arthropodos e in animales e que affice esseres human solmente 
de maniera incidental, va unquam esser eradicate in !e Statos Unite. Le presente 
reporto sublinea le catenas de infection in le natura plus tosto que le occurrentia 
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del morbos in humanos, i.e., attention es prestate primarimente al factores ecologic 
que determina le grado a que le esseres human es exponite al infection. Le reporto 
signala in qual maniera practicas commun de agricultura pote contribuer al reduction 
del incidentia de un de iste morbos—typhus murin es un tal exemplo—e inversemente 
como illos pote contribuer al dissemination de un rickettsiosis, como es le caso per 
exemplo pro febre de Queensland. Es postulate que in le futuro le effectos indirecte 
del maniera in que le terra es utilisate va influentiar plus potentemente le numero del 
infectiones in humanos que le effortios directe del autoritates de hygiene de prevenir 
le morbos per campanias contra vectores arthropodic o per immunisation. 

Le desiderato del precoce recognition de un infection rickettsial es urgente, 
proque per le uso de antibioticos a large spectro le medico pote alora arrestar le 
morbo e prevenir exitos mortal. 
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SURGICAL TREATMENT OF LESIONS PRODUCING 
ARTERIAL INSUFFICIENCY OF THE INTERNAL 
CAROTID, COMMON CAROTID, VERTEBRAL, 
INNOMINATE AND SUBCLAVIAN 
ARTERIES * ¢ 


By Micuaet E. De Bakery, M.D., E. STANLEY Crawrorp, M.D., and 
S. Fretps, M.D., Houston, Texas 


Ir is now well established that cerebral arterial insufficiency may often 
be caused by occlusive lesions located in the extracranial segments of the 
arteries supplying the brain.**°** ** Although its incidence has not been 
accurately established, more extensive application of arteriographic technics 
in the study of these patients indicates that such lesions may be present 
extracranially in the neck or chest in over one third of the cases. The 
occlusion in these patients occurs in certain characteristic locations, namely, 
the internal carotid artery near its origin from the common carotid artery, 
the innominate, left common carotid, and left subclavian arteries near their 
origin from the aortic arch, and the vertebral arteries at their origin from 
the subclavian arteries. Although only one artery may be involved, multiple 
lesions are frequent, occurring in 43% of the cases and limiting the develop- 
ment of collateral circulation and spontaneous recovery. The progressive 
nature of the occlusive process and the poor prognosis resulting from con- 
servative therapy emphasize the need for a more direct attack designed to 
restore normal cerebral arterial blood flow. 

In many instances these lesions are well localized, with the artery rela- 
tively normal both proximal and distal to the occlusion, particularly in the 
early stages of the disease. These fortunate pathologic features of the lesion 
permit the application of certain operative procedures that have proved to be 
effective in the treatment of similar lesions occurring elsewhere, namely, the 
aorta and the iliac, femoral and popliteal arteries.° The well localized 
lesion may be removed by endarterectomy.” *® In other instances, when 
the lesion is more extensive, or is associated with certain intramural changes, 
the occlusion is by-passed, using a graft.” *** During the last five and one- 

* Received for publication May 16, 1959. 
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TABLE 1 
Occlusive Disease of Innominate, Carotid, Subclavian and Vertebral Arteries 


No. Explored No. Circulation 
Surgically Restored 


Type of Occlusion No. Cases 


Proximal | 
Complete 28 
Incomplete 24 

Distal 
Complete 32 
Incomplete 90 


Total 174 


half years we have applied this approach in the treatment of 106 patients, 
and this report is concerned with an analysis of these cases. 


CLINICAL MATERIAL 


In a series of 305 patients with manifestations of arterial insufficiency of 
the cerebrum and upper extremities, arteriography revealed the presence 
of extracranial arterial occlusion in 122 (40%), 106 of whom were sub- 
mitted to operation. A total of 174 lesions (tables 1 and 2) occurred in 
the latter group of patients, multiple lesions being present in approximately 
one-half of the cases. Of the 106 patients submitted to operation, 13 were 
found to have lesions that were inoperable owing to the presence of extensive 
occlusions of the internal carotid and vertebral arteries without distal patent 
extracranial arterial segments. In the remaining 93 patients, 136 occlusive 
lesions were segmental in nature and susceptible to reconstructive operation. 


PATHOLOGY 


The etiologic factor in the great majority of these cases is atherosclerosis. 
Although multiple lesions are frequent, the disease in general assumes two 
patterns of involvement, namely, a proximal and a distal form, similar to 
those observed in patients with arterial insufficiency of the lower extremities. 
In the former type, the occlusive process may be located in one, two or all 


TABLE 2 


Occlusive Disease of Innominate, Carotid, Subclavian and Vertebral Arteries 


5 No. Explored No. Circulation 
Location Surgically Restored 


Internal carotid 93 (87%) 80 (86%) 
Common carotid 12 (85%) 12 (100%) 
Innominate 14 (93%) 14 (100%) 
Subclavian 21 (91%) 21 (100%) 
Vertebral 9 (60%) 6 (66%) 


Total 149 (85%) 133 (89%) 
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three of the great vessels arising from the aortic arch (figure 1). The 
obstruction in these cases may be complete or incomplete, and localized to a 
short segment of artery near its origin, or it may be more extensive and 
involve the major part of the artery in both the thorax and the neck. 
Despite the frequent and extensive nature of the occlusive process at this 
level, a patent distal segment is always present extracranially to permit 
operation. In the distal forms of the disease, the occlusive process is located 
in either the internal carotid artery at its origin from the common carotid 
artery, or the vertebral artery at its origin from the subclavian artery 
(figures 2, 3 and 4). The occlusion at this level early in the course of the 
disease is incomplete and is localized to the atheromatous lesion. The more 
advanced complete occlusions, consisting of the atheroma and superimposed 
thrombus in various stages of organization, are usually extensive in nature 
and not associated with a patent distal extracranial arterial segment. The 
first type of lesion is ideally suited for operation, in contrast to the latter 
type, which usually is not operable, indicating that the optimal time to con- 
sider operation is early, during the period of mild or transient symptoms. 


CLINICAL MANIFESTATIONS 


The clinical features of the disease depend upon the location and extent 
of the occlusive process. The symptoms in patients with the more extensive 
lesions are usually more severe and of longer duration than in those with 


well localized, incomplete obstruction. Proximal involvement is charac- 
terized by the manifestations of arterial insufficiency of either the cerebrum 
or the upper extremities, or both. Pulses may be diminished or absent in 
the neck and/or arms. Blood pressure may be diminished or absent in the 
arms, or vary in the two sides. Loud systolic murmurs indicating partial 
obstruction are frequently heard in the base of the neck and supraclavicular 
regions. Ischemic cutaneous lesions may be present in the hands. The 
precise location, number and extent of the lesions at this level are determined 
by arteriographically visualizing the aortic arch and both the cervical and 
the thoracic segments of its major branches. Satisfactory arteriograms 
may be obtained in these cases either by direct percutaneous injection of the 
aortic arch * or by injection of the contrast media into an antecubital vein.” 
In the latter cases, roentgenographic exposure is delayed an interval equal 
to the arm-to-tongue circulation time. 

Distal arterial occlusion is associated predominantly with cerebral mani- 
festations, which vary according to the location and the extent of obstruction. 
Patients with internal carotid artery occlusion usually have transient recur- 
rent attacks of paralysis, aphasia, paresthesia and homolateral visual dis- 
turbances. Although recovery may have occurred in many cases by the 
time of admission, neurologic deficits may persist, particularly in patients 
with unilateral complete or bilateral incomplete occlusions. The physical 
findings in these patients are limited to the neurologic defect, when present, 
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and to certain abnormalities of the arteries. A systolic murmur is fre- 
quently heard under the angle of the jaw in patients with incomplete oc- 
clusion, and contralateral carotid compression may cause syncope and 
transient loss of consciot..ness in patients with complete occlusions. Ar- 
terial pulsations are entirely normal in the neck, throat and face of these 
patients. Vertebral artery occlusion is manifested by the clinical picture 
previously described as basilar artery thrombosis, which consists of visual 
(cortical), cerebellar, cranial nerve and bilateral motor and sensory dis- 
turbances. These symptoms may be either transient or persistent and, as 
in patients with internal carotid artery occlusion, extracranial involvement 
is not evident on clinical grounds. Due to the limitations of diagnosis in 
patients with the distal forms of the disease, all patients with cerebral arterial 
insufficiency should be studied by arteriography as soon as possible after 
the onset of symptoms. The internal carotid arteries are visualized by the 
technic described by Egas Moniz,* and the vertebral arteries are studied by 
transsubclavian arteriography.* * 

The ages of our patients ranged from 24 to 71 years, with the highest 
incidence in the fifth, sixth and seventh decades. There were 85 men and 21 
women in this series of patients. The incidence of proximal involvement 
was greatest in the youngcst patients and in the women. There was a high 
incidence of hypertension and heart disease in these cases. Patients having 
blood pressures of 150/90 mm. Hg or greater were considered to be hyper- 
tensive. On this basis, 42 patients (40% ) were found to be hypertensive 
with no relationship to the location and extent of the lesion. Some form 
of heart disease was found to be present in 32 patients (30%). 


TREATMENT 


Treatment in these patients was directed toward restoration of cir- 
culation through the central arterial channels to relieve symptoms and pre- 
vent progression of the disease. To achieve this objective, two types of 
procedures were employed, namely, endarterectomy and end-to-side by-pass 
graft. The majority of operable lesions occurring in the internal carotid 
and vertebral arteries, being discrete and well localized to a short segment 
of artery, were treated by endarterectomy (figures 2 and 4). Lesions of 
the great vessels arising from the aortic arch, being more extensive, were 
usually treated by end-to-side by-pass graft extending from the proximal 
ascending aorta to the patent arterial segment in the neck or to the supra- 
clavicular region distal to the obstruction (figure 1). In this series of 136 
segmental lesions, the obstruction was well localized and endarterectomy 
was performed in 85. The remaining 51 segmental lesions, being more 
extensive, were by-passed (table 3). 

Cerebral protection was rarely required during operation. The period 
of occlusion during operation ranged from five to 30 minutes in these cases. 
Collateral circulation was sufficient to maintain normal function during this 
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period except in patients with contralateral complete occlusion of either the 
internal or the common carotid artery. Temporary shunts maintaining 
cerebral circulation during operation were successfully employed in this 
small group of patients. Reductions in blood pressure were prevented by 
the intravenous administration of dilute Neosynephrine solution. Un- 
desirable carotid sinus reflexes were prevented by the use of atropine and 
by injecting the carotid sinus with procaine. Cerebral depression was 
prevented by the use of local anesthesia and the careful administration of 
opiates and barbiturates. 


TABLE 3 


Occlusive Disease of Innominate, Carotid, Subclavian and Vertebral Arteries 


Circulation Restored 


Type of Operation No. Cases 
Per Cent 


No. Cases 


Thrombo-endarterectomy 85 82 96 
Graft by-pass 51 51 100 
Exploration only 13 0 0 


89 


133 


Total 


RESULTS 


A normal pulsatile blood flow was restored in the treatment of all seg- 
mental lesions in this series except four, two internal carotid and two verte- 
bral artery occlusions. The results of operation varied with the location 
and extent of the lesion. Circulation was restored in all cases with oc- 
clusion of the great vessels arising from the aortic arch, regardless of the 
extent of the occlusion. As previously indicated, failure to restore cir- 
culation occurred in only four of the segmental distal lesions; however, a 
pulsatile blood flow was restored in seven patients with more extensive 
distal occlusions which were of recent onset. 

The functional response to therapy in those cases successfully treated 
varied according to the location of the lesion and the condition of the patient 
at the time of operation. Complete relief was obtained in patients with 
occlusions of the great vessels arising on the aortic arch. Relief of symp- 
toms in patients with the distal forms of occlusion varied with the neurologic 
condition of the patient at the time of operation. Approximately one-half 
of the cases had almost completely recovered from recurrent attacks of 
cerebral arterial insufficiency and, with three exceptions, these patients have 
remained well following operation. Of the three patients who were not 
benefited by operation, one developed recurrent thrombosis 24 hours after 
operation, In the remaining two cases submitted to internal carotid artery 
operations, vertebral artery occlusion occurred six weeks after operation in 
one, and contralateral internal carotid artery occlusion developed three 


‘ 
= | 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 


Vol. 51, No. 3 LESIONS PRODUCING ARTERIAL INSUFFICIENCY 445 


months after operation in the other. Neurologic deficits ranging from 
weakness to hemiplegia were present at the time of operation in the remain- 
ing patients. No improvement was obtained in four patients with com- 
plete hemiplegia of several days’ duration; however, the remaining patients, 
including four with hemiplegia, were either relieved or significantly im- 
proved. 


DISCUSSION 


The recent studies in patients with cerebral arterial insufficiency indicat- 
ing extracranial occlusion in a large percentage of these cases, and the prac- 
tical application of arterial reconstructive technics which restore circulation 
in these cases, represent a departure from the usual concepts of the disease 
and its management. The justification of this approach is evidenced by the 
fact that the lesion is a progressive process which eventually consumes the 
arterial lumen and produces arterial insufficiency. Success of therapy not 
directed toward the lesion itself is dependent upon the development of suf- 
ficient collateral circulation to support normal cerebral function. This 
mechanism of spontaneous recovery unfortunately occurs in only 25% of the 
cases. Neurologic deficits, frequently incapacitating in nature, eventually 
occur in the majority of these cases. The limitations of anticoagulant 
therapy were well demonstrated in this study; for example, 20% of the 
patients were referred for operation because their disease either was not 
relieved, or progressed while on this form of therapy. Moreover, five 
patients developed cerebral arterial insufficiency while their prothrombin 
times were being maintained at levels less than 10% of normal by Dicumarol 
administered because of previous myocardial infarction. The successful 
results obtained by arterial reconstructive operations in the prevention of 
recurrent attacks and in the relief of persistent neurologic defects in the 
majority of these patients demonstrate the desirability of restoring circula- 
tion through the central channels whenever possible. To achieve the full 
potential of this aggressive approach, the limitations of diagnosis by clinical 
means must be accepted and extracranial involvement suspected in all cases. 
Arteriography is essential for accurate diagnosis, and this procedure, as well 
as operation, should be performed as soon as possible after the onset of symp- 
toms, to prevent both the development of permanent brain damage and 
progression of the disease. 


SUMMARY 


1. Arteriography was performed in 305 patients with arterial insuf- 
ficiency of the cerebrum and upper extremities. Extracranial arterial oc- 
clusion was demonstrated in 122 patients (40% ), 106 of whom were sub- 
mitted to operation. Of the 174 lesions occurring in the latter cases and 
located in the internal carotid, vertebral, innominate, common carotid and 
subclavian arteries, 149 lesions were explored surgically, and 136 obstruc- 
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tive lesions occurring in 93 patients were found to be segmental in nature 
and amenable to restorative operation. The remaining patients had ex- 
tensive complete occlusion of the internal carotid or vertebral arteries, and, 
in view of the duration of occlusion, were not considered to be operable. 

2. The proximal forms of the disease were evident clinically by the mani- 
festations of arterial insufficiency of the cerebrum and upper extremities. 
The distal occlusions were manifested by cerebral arterial insufficiency. Due 
to the limitations of accurate localization of the lesion on clinical grounds, 
all patients were studied by means of arteriography. Lesions occurring in 
the great vessels arising from the aortic arch were operable, regardless of 
the location and extent of occlusion. Incomplete occlusions of the internal 
carotid and vertebral arteries were similarly amenable to operation. Com- 
plete occlusions of the latter vessels were rarely operable unless explored soon 
after onset of symptoms. 

3. Treatment of these cases was directed toward restoration of normal 
circulation, and, to achieve this objective, two types of procedures were 
employed, endarterectomy and end-to-side by-pass graft. Endarterectomy 
was employed in the treatment of well localized lesions, and the more exten- 
sive occlusions were by-passed by using a suitable arterial substitute. End- 
arterectomy was performed in 85 lesions, and graft by-pass was employed 
in the treatment of 51 lesions. A pulsatile circulation was restored in the 
treatment of 133 lesions. Circulation was restored in all cases with lesions 


involving the great vessels arising from the aortic arch, in 97% of those 
with operable lesions of the internal carotid artery, and in 66% of those with 
occlusions of the vertebral artery. 

4. All patients with lesions of the great vessels were completely relieved, 
and the majority of patients with lesions of the internal carotid and vertebral 
arteries were either relieved or improved. These patients have been fol- 
lowed for periods of over five years, and the success achieved by operation 


has been well maintained. 


SUMMARIO IN INTERLINGUA 


Il es hodie un ben establite facto que insufficientia cerebro-arterial es frequente- 
mente causate per lesiones occlusive in le segmentos extracranial del arterias que 
alimenta le cerebro. In le present studio, arteriographia esseva effectuate in 305 
patientes con le morbo in question, e occlusion arterial extracranial esseva demon- 
strate in 122 (40%). In 106 de iste 122 casos, intervention chirurgic esseva effectuate, 
resultante in le exploration chirurgic de 149 de un total de 174 lesiones. Esseva 
trovate que 136 lesiones occlusive occurrente in 93 patientes esseva de chatacter 
segmental e assi attaccabile chirurgicamente in le spero de restaurar un circulation 
normal, Le remanente patientes habeva extense occlusiones complete in le arteria 
carotidic interne o in le arteria vertebral, e in vista del duration e grado del occlusion, 
iste casos esseva considerate como inoperabile. 

Ben que lesiones multiple es frequente,.le morbo—a generalmente parlar—occurre 
in duo formas de distribution pathologic: le un proximal, le altere distal. In le forma 
proximal, le processo occlusive pote esser locate in un, duo, o omne le tres grande 
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vasos que parti ab le arco aortic. Quando le disordine occurre a iste nivello, illo es 
characterisate per manifestationes de insufficientia in le cerebro o in le extremitates 
superior o in ambes. Le pulsos in le collo e le extremitates superior pote esser 
reducite o absente. Forte murmures systolic es frequentemente audibile in le regiones 
al base del collo e supra le clavicula. In le forma distal del morbo, le processo 
occlusive es locate (1) in le arteria carotidic interne a su origine ab le arteria 
carotidic commun o (2) in le arteria vertebral a su origine ab le arteria subclavian. 
Le forma distal del morbo es associate predominantemente con manifestationes cere- 
bral de insufficientia arterial, incluse aphasia, paresthesia, paralyse, defectos visual, 
e disturbationes del equilibrio. 

A causa del impossibilitate de establir le loco del lesion accuratemente super le 
base de datos clinic per se, omne le patientes esseva studiate per medio de arteri- 
ographia. Lesiones occurrente in le grande vasos que parti ab le arco aortic esseva 
operabile, sin reguardo al grado del occlusion. Occlusion incomplete del arteria 
carotidic interne e del arteria vertebral esseva similemente attaccabile per intervention 
chirurgic. Occlusiones complete del duo ultimemente mentionate vasos esseva opera- 
bile in rar casos solmente e solmente quando le exploration habeva essite effectuate 
promptemente post le declaration del symptomas. 

Le objectivo del tractamento in iste casos esseva restaurar un circulation normal. 
Pro attinger iste objectivo, un de duo typos de procedimento esseva empleate: 
endarterectomia e graffo derivatori con junction de termino a latere. Endarterectomia 
esseva empleate in le tractamento de ben-localisate lesiones. Le plus extense lesiones 
esseva tractate per graffo derivatori con le uso de un appropriate substituto arterial. 
Endarterectomia esseva effectuate pro 85 lesiones e derivation per graffo pro 51. Un 
circulation con pulsos normal esseva restaurate in 133 del 136 operabile lesiones 
(97%). Le circulation esseva restaurate in omne le casos con lesiones in le grande 
vasos que parti ab le arco aortic, in 97 pro cento del casos de operabile lesiones in 
le arteria carotidic interne, e in 66 pro cento del casos con occlusion del arteria 
vertebral. Omne le patientes con lesiones del grande vasos experientiava un allevia- 
mento complete. Le grande majoritate del patientes con lesiones del arteria carotidic 
interne e del arteria vertebral experientiava alleviamento o melioration. Iste 
patientes ha essite observate consecutorimente durante periodos de plus que cinque 
annos. Le successo effectuate per le operation se ha mantenite. 
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SEVERE AORTIC STENOSIS IN ADULTS: EVALUA- 
TION BY CLINICAL AND PHYSIOLOGIC 
CRITERIA, AND RESULTS OF SUR- 

GICAL TREATMENT 


By Water H. ABELMANN, M.D.,¢ and Laurence B. Ettis, M.D., 
F.A.C.P., Boston, Massachusetts 


SIX years ago, when surgery for aortic stenosis was little more than a 
daring experiment, we became interested in the clinical and physiologic as- 
pects of this disease. Our first study,’ a retrospective analysis of 100 cases 
proved by autopsy at the Boston City Hospital, showed, first, that it occurs 
relatively commonly, being present in 1.9% of all autopsies, and, second, 
that the diagnosis was missed during life in no less than half of the cases 
studied. Furthermore, a review of symptoms, physical signs, as well as of 
the roentgenographic and electrocardiographic findings revealed that it was 
most difficult, if not impossible, to separate the cases clinically according to 
the severity of the stenosis, since associated coronary atherosclerosis and 
aortic regurgitation could give similar clinical pictures. 

It was apparent that if surgery for patients with aortic stenosis was to 
be a practical maneuver, methods for the accurate evaluation of the severity 
of obstruction at the aortic valve must be found. We looked toward clinical 
physiology to help us. Catheterization of the right side of the heart was 
of no help, since it yielded only indirect information about abnormalities 
on the left. It was hoped that direct recording of a peripheral arterial pulse, 
such as the brachial, with its slow upstroke and anacrotic notch, might be 
of quantitative help, but, alas, this phenomenon was not always encountered 
in aortic stenosis, and bore no relationship to the severity of the obstruction.’ 

A more direct approach to this problem is the study of the hemodynamic 
changes in the heart itself, which we began in 1953 by direct puncture 
of the heart at the operating table prior to cardiotomy. Normally, dur- 
ing systole, with the aortic valve open, the left ventricle and aorta form 
what is in effect a common chamber, and there is no systolic difference in 
pressures. With increasing degrees of obstruction, systolic hypertension 

* Received for publication May 16, 1959. 

Presented at the Fortieth Annual Session of The American College of Physicians, 
Chicago, Illinois, April 20, 1959. 

From the Thorndike Memorial Laboratory and Second and Fourth (Harvard) Medical 


Services, Boston City Hospital, and the Department of Medicine, Harvard Medical School, 
Boston, Massachusetts. 

+ This study was supported by grants No. H442 and HTS5244 from the National Heart 
Institute, National Institutes of Health, Public Health Service. 

t Established investigator, American Heart Association. 

Requests for reprints should be addressed to Laurence B. Ellis, M.D., Heart Station, 
Boston City Hospital, Boston, Massachusetts. 


449 


: 


450 W. H. ABELMANN AND L. B. ELLIS September 1959 


develops in the left ventricle in order to maintain aortic pressure and flow, 
with a sharp drop in pressure or gradient at the valve which reflects the 
severity of this stenosis. Thus an increased work load is placed on the left 
ventricle at the time the coronary flow is inadequate because of the relatively 
low aortic perfusing pressure in the face of increasing ventricular hyper- 
trophy. 

Measurement of the pressure gradient alone at the operating table proved 
to be unsatisfactory, however, both because of the obvious .disadvantage of 
being able to obtain measurements only at a time when one was already 
committed to surgery, and because such measurements are of limited value 
unless blood flow across the valve is also determined, since the pressure 
relations are a function of such flow. 

In 1955, therefore, we adopted Bjork’s * method of transthoracic ca- 
theterization of the left side of the heart, and have performed over 200 such 
procedures since. Through a needle introduced through the back into the 
left atrium, a small catheter can be passed into the left ventricle and pressures 
can be recorded simultaneously with brachial arterial or central aortic pres- 


TABLE 1 


Accuracy of Clinical Diagnosis in 60 Patients with Aortic Stenosis 
Studied by Cardiac Catheterization 


No. % 
3.3 
{Overestimated 10 16.7 
Aortic stenosis 6 10.0 


sure. Thus the aortic systolic pressure gradient can be ascertained. At 
the same time blood flow can be determined, usually by an indicator dilution 
method. By the application of appropriate hydraulic formulae, as described 
by Gorlin and Gorlin,* an estimate of the valve area can be arrived at, since 
it is directly proportional to valve flow and inversely proportional to a 
function of the pressure gradient. 

This method has been most reliable in our hands, provided aortic re- 
gurgitation is not significant.® 

If aortic regurgitation exists, the flow across the aortic valve in systole 
is greater than the forward flow out of the aorta by the amount that re- 
gurgitates in diastole. Since only the aortic flow is usually measured, 
application of the formula gives erroneously small calculated areas when 
insufficiency is significant. Although there are a number of ingenious 
methods designed to calculate the volume of reflux, their validity remains to 
be proved. The problem of evaluating the relative degree of aortic stenosis 
versus insufficiency remains a major one in this field. Fortunately, in the 
majority of instances aortic stenosis occurs as a relatively pure lesion. 

With the increased knowledge of the physiology of aortic stenosis ob- 
tained by catheterization, and of its structural features gained at the operat- 
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ing table, our clinical diagnostic acumen has been sharpened. Of 60 cases, 
our clinical assessment of the severity of the stenosis was confirmed by 
catheterization in about three fourths of the patients (table 1). When we 
erred, it was more frequently on the side of overestimating the degree of 
obstruction. This leads us to a consideration of an interesting category of 
patients, which we have termed “aortic stenosis of no physiologic signifi- 
cance,” or “pseudostenosis.”" These are patients who show many or even 
all of the clinical features of calcific aortic stenosis, but at catheterization 
have no pressure gradient across the aortic valve.° More than 400 years 
ago, Leonardo da Vinci‘ had already recognized that the aortic valve may 
not open completely in its normal function. This was beautifully confirmed 


SEVERE AORTIC STENOSIS MMM (25 CASES) 
MILD AND PSEUDO-STENOSIS C——) (12 CASES) 


: 


Fic. 1. A comparison of the incidence of symptoms in a group of 25 patients with 
proved severe isolated aortic stenosis (black bars) and a group of 12 patients with proved 
mild aortic stenosis (three cases) or pseudostenosis (nine cases) (white bars). 
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by McMillan in 1955 by means of cinematography of perfused human 
hearts.* An aortic valve may therefore be diseased and calcified, even 
pathologically stenosed, without actually constituting a physiologic ob- 
struction. If a patient with such a deformed calcified nonobstructing aortic 
valve has, in addition, coronary disease and myocardial fibrosis or infarction, 
or hypertensive disease, he may present a clinical picture indistinguishable 
from severe aortic stenosis. 

This is seen in the comparison of the clinical findings in 25 patients with 
severe isolated aortic stenosis with those in 12 patients with isolated aortic 
stenosis with mild (three cases) or no (nine cases) obstruction. All 25 
cases of severe aortic stenosis were proved by catheterization of the left side 
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of the heart to have aortic valve areas of 1.0 cm.’ or less. The three cases 
of mild aortic stenosis were found to have aortic valve areas of 2.0 cm.’ or 
greater at catheterization. Of the nine cases without obstruction at the 
aortic valve, the diagnosis was based upon the absence of an aortic pressure 
gradient at catheterization in seven, and upon an adequate valve — at 
postmortem examination in two. Six of the nine (cases 1, 2, 3, 5, 6 and 7) 
in this group have already been reported in detail.° 

As figure 1 indicates, symptoms of left ventricular failure are well repre- 
sented in both groups, and even symptoms characteristic Of severe aortic 
stenosis, such as excessive perspiration, dizziness and syncope, occur in both 


60- 


> 
T 


INCIDENCE PER CENT 


nN 
T 


& 8 


Fic. 2. A comparison of the incidence of physical signs in severe aortic stenosis 
(black) and in aortic stenosis with mild or no obstruction (white). The groups are the 


same as in figure 1. 


groups. An analysis of physical findings (figure 2) reveals that a faint or 
absent second aortic sound appears more frequently in severe aortic stenosis, 
as does a small pulse. While hypertension is rare in severe aortic stenosis, 
it was noted in 60% of the cases with mild or no obstruction. 

Figure 3 presents the x-ray and electrocardiographic findings. The 
interesting features are the high incidence of left atrial enlargement without 
mitral valvular disease, and the frequency of evidence of myocardial in- 
farction in patients with pseudostenosis. Again, however, x-ray and electro- 
cardiographic signs hardly differentiate severe stenosis from pseudostenosis. 

This review of the diagnosis of aortic stenosis forces us to conclude that 
the clinical assessment of the severity of aortic stenosis is difficult, and that 
catheterization of the left side of the heart with simultaneous determination 
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of pressure and flow at present constitutes the only accurate method of 
separation of different degrees of aortic stenosis. 

Although aortic stenosis may be well tolerated for a long period of time, 
the experience of many observers, including ourselves, has shown that once 
symptoms of left-sided heart failure or angina or syncope occur, death ensues 
within a few months or a year or so in most patients.” ° 


60F 
ot 


Fic. 3. A comparison of the incidence of radiologic and electrocardiographic findings 
in severe aortic stenosis (black) and in aortic stenosis with mild or no obstruction (white). 
The groups are the same as in figure 1. 


This, then, is a malignant disease once it is symptomatic, and against 
this background one should judge the results of aortic valve surgery. Thus 
one may have to accept a fairly high operative mortality, and palliation of 
symptoms in only a proportion of the patients. These are the figures on 
the results of a consecutive series of 86 patients with isolated aortic stenosis 
on whom aortic valvuloplasties were performed by Dr. D. E. Harken and 
his associates by the closed transaortic approach * (figure 4, table 2). 

The operative mortality for the entire group was 17.5%. 

Sixty-eight of the 71 survivors have been followed for from one to four 
years, and the remaining three for more than six months. Seventeen have 
died, all but six within the first year after operation. Thus 54 of the 71 


* These patients have been reported by Harken et al.,1° with preliminary follow-up 
studies. Fourteen of the 100 patients cited there had had both aortic and mitral valvulo- 
plasties performed, and are not included in the present discussion. 
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OPERATION FOLLOW-UP INTERVAL IMPROVEMENT 
86 68 53 23 


NUMBER OF PATIENTS 


Fic. 4. Results of transaortic valvuloplasty for isolated aortic stenosis in 86 patients. 
Operative mortality is shown at the left; in the center are the number and status of 
patients at each period of follow-up from six months to three years (the latter period 
including five followed for four years), and on the right is the over-all status of the entire 
group at the last follow-up period. 


survivors of an operation which took place from six months to four years 
earlier (average, 29 months) are still alive. This contrasts with the gloomy 
statistics for survival of similar patients under medical management. 

Of those who survived operation, 56% have been markedly or mod- 
erately improved. If the status of those still alive is considered, 74% are 


TABLE 2 
Status of Patients at Latest Follow-Up by Age 


No. of Patients in Each Age Group by Decades 


Status of Patient Total 
21-30 31-40 41-50 51-60 61-70 
Years Years Years Years Years 


Improved 
Markedly 1 8 10 11 30 
Moderately 1 2 2 5 10 
Slightly 2 4 1 7 
Unchanged 2 1 3 7 
Late deaths 1 1 6 8 1 17 
Total surviving operation 3 15 19 31 3 71 


% Markedly or moderately improved of 
survivors of operation 67%. | 67% | 63% | 52% 0% 56% 


Operative deaths 0 4 4 2 5 1S 
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TABLE 3 
Improvement in Relation to the Preoperative Clinical Status of Patients 
Number of Patients m1 
% Improve- 
Chief Indication ment of 
for Operation ba Survivors of 
Total Improved | Unimproved | Operation 
Recent congestive 
heart failure 19 7 5 3 4 25 
Moderate to severe 
dyspnea 21 1 3 | 13 4 65 
Angina 37 6 - 20 4 65 
Syncope 9 1 2 | 4 2 50 


similarly improved. The degree of improvement has fallen slightly but not 
impressively with the passage of time. 

Patients who were in congestive heart failure at the time of or just prior 
to surgery have done poorly (table 3). Thirty-eight per cent of 19 patients 
in this category died at operation, and five subsequently. Only three of 
the seven who have survived are significantly improved. Patients whose 
main complaint was angina appear to have improved in exactly the same 
degree as those with dyspnea (but without fully developed congestive failure), 
65% in each group. 

None of the patients in this group was believed to have severe aortic in- 
sufficiency prior to surgery, but minor degrees of insufficiency were not un- 
commonly diagnosed preoperatively. Moreover, the surgeon not infre- 
quently encountered varying degrees of aortic incompetence on exploration 
of the valve. A preoperative clinical diagnosis of associated aortic insuf- 
ficiency or the finding of such incompetence at surgery had no bearing on the 
outcome (table 4). 


TABLE 4, 
Effect of Associated Aortic Insufficiency Upon Status of Patients at Latest Follow-Up 


Se Degree of Incompetence Found at Operation 
Markedly or moderately 
improved 16 24 Be Sa Be 10 
Not improved 7 7 + 5 2 
Late deaths 9 8 1 8 2 0 6 
% Improved of survivors 
of operation 50% 62% 61% | 50% | 67% | 50% 55% 
Operative deaths 7 8 2 3 2 ‘Se 
% Operative mortality 18% 17% 13% | 10% | 17% 0% 31% 


* “AS” signifies pure aortic stenosis. 2 
+ “ASAI” signifies aortic stenosis with some associated aortic insufficiency. 
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Patients in whom an estimated valve area of less than 0.6 cm.’ was found 
at surgery did less well (44% improved) than did those in whom a valve 
area of 0.6 cm.* or greater was found (73% improved) (table 5). Al- 
though the numbers concerned here are small, the results are just within 
the limit of statistical significance (p= .05). These results are in direct 
contrast to the findings in patients with mitral stenosis, for in such patients 
those with the smallest preoperative valve areas have tended to improve to 
the greatest degree. Since the various factors involved in the over-all 
results are complex, one can say only that patients with extreme aortic 
stenosis are likely to be in a stage of the disease less amenable to surgical 
salvage. 

TABLE 5 
Improvement of 78 Patients in Relation to Preoperative Valve Size* 


| 
Preoperative % Improvement 
Valve Size Total No. Operative Deaths of Survivors 
cm? of Operation 
Less than 0.6 36 6 44 = 0.05 
0.6 or greatert 30 6 


*In eight patients, data were inadequate to evaluate valve size, and these have been 


omitted from consideration. 
+ In four patients, valve areas were 1.1 cm.? or greater. The remainder were between 


0.6 and 1.0 cm.? ; 


Women patients had a higher operative mortality (24%, as compared 
to 15% in males) and poorer late results (46% improved, as compared to 
59% in men). There were, however, only 18 female patients, and the 
results are not statistically significant, so that observations on a larger series 
will have to be made before it can be concluded that aortic stenosis is a more 
malignant disease in women than in men. 

Age played no role either in operative mortality or in late results, ex- 
cept that, of the eight patients 61 years old or over, five died at operation, 
and none of the three survivors is substantially improved (table 2). Again, 
the number concerned is too small to draw significant conclusions. 

What are the reasons for the relatively high operative and postoperative 
mortality, and for the relatively limited postoperative improvement in this 
group, when compared to other cardiac operations, such as mitral valvulo- 
plasty or, perhaps more fittingly, pulmonic valvulotomy ? 

We first must consider the question of effectiveness of operation in cor- 
rection of the obstruction at the aortic valve. The stenosed aortic valve 
usually is heavily calcified, and opening of the fused commissures or creation 
of new commissures is not necessarily followed by adequate mobilization 
and increase of orifice size of the valve. 

The variability of the physiologic effect of operation is also evident from 
postoperative left heart catheterizations. Of nine patients studied (figure 
4), a normal valve area was obtained in one, a good result with only mild 
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residual obstruction in three, significant increase in valve area but leaving 
significant obstruction in two, and no significant increase in the orifice in 
three. 

Thus it is likely that the limited effectiveness of the present operation 
accounts for a significant number of failures. Another factor limiting 
operative results is the frequent coexistence of myocardial damage, whether 
diffuse fibrosis or localized infarction, especially in the middle aged or 
elderly males who often have coronary atherosclerosis as well. ‘The greater 
the myocardial damage, the more important the adequacy of surgical cor- 
rection of obstruction at the valve. 


3.0 


2.5 + 


BEFORE AFTER 
OPERATION OPERATION 


Fic. 5. Preoperative and postoperative aortic valve areas of nine patients. The areas 
were calculated from data obtained at catheterization of the left ventricle and of the 
ascending aorta. The postoperative value of 3.0 cm.” in one patient actually represents a 
normal valve area > 3 cm.?, there being no aortic systolic pressure gradient at postoperative 
catheterization. 


All in all, however, surgical results are worth while. This does not 
mean, however, that asymptomatic patients with acquired calcific aortic 
stenosis should have surgery. As stated, they may tolerate their lesion 
well for a long time, and ‘operation should be postponed. However, once 
symptoms develop, a malignant downhill course can be anticipated, and the 
physician has little time in which to recommend operation and see that it 
is carried out. When full-blown congestive failure occurs in these patients, 
it is often irreversible; operation is extraordinarily hazardous at this stage, 
and the end results in the patients that do survive are usually not good. 

In this presentation we are not evaluating surgical technics. The pa- 
tients discussed were operated upon by the closed technic, still believed 
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by many surgeons to be the best and safest approach in adult patients with 
calcified valves. There are advocates of the open approach, with cardio- 
pulmonary by-pass, but there are few if any reports of a series of patients 
carefully evaluated preoperatively and followed for an appreciable time after 
surgery. The open approach is generally believed to be the best for young 
patients with congenital stenosis and noncalcified valves. It may be hoped 
that technics now being developed with open heart surgery will be more 
successful in reconstituting normal valve function, and that valve replace- 
ment will ultimately be possible. In the meantime, the closed, transaortic 
approach, with its lower mortality, represents an acceptable palliative pro- 
cedure for patients with severe calcific aortic stenosis who have entered the 
symptomatic stage of the disease. 

As already stated, the problem of associated aortic regurgitation may 
complicate this already difficult situation. Direct operations on the valve 
for relief of combined aortic stenosis and insufficiency or predominant insuf- 
ficiency are still experimental. Because of the complexity of the technical 
situation, they will undoubtedly require the direct visual approach afforded 
by open heart surgery. 

We have been describing aortic stenosis as an isolated valvular lesion, 
and the results in patients on whom only aortic valvuloplasty has been per- 
formed. Aortic stenosis may,:of course, coexist with mitral stenosis, and 
the hemodynamics at both valves must be evaluated so that possibly bi- 
valvular surgery may be performed. In many ways the clinical pictures of 
isolated aortic stenosis and combined aortic and mitral disease differ 
sharply.** Calcific aortic stenosis is a disease predominantly of males (more 
than three-to-one), averaging 50 years of age at the time symptoms drive 
them to surgery. Its etiology is obscure, although some cases are of con- 
genital or of rheumatic origin. Its course, with a malignant downhill phase 
once it is symptomatic, has been described. In contrast, combined aortic 
and mitral stenosis resembles pure mitral stenosis in its clinical course and 
background. It is a disease of women (three-to-one), slightly younger 
than aortic patients at the time of operation (average, 40 years); it is 
probably always rheumatic in origin, and it tends to follow a protracted 
course, with the slow progression of symptoms characteristic of mitral 
disease. 

Frequently the auscultatory and objective findings are confusing, and 
aortic stenosis may seem to be the predominant lesion, when in reality mitral 
stenosis is the more important. When such bivalvular disease is suspected 
clinically, accurate evaluation of the patient can be made only with the help 
of left heart catheterization. 


SUMMARY 


Six years’ experience with aortic stenosis in adults has been reviewed. 
When auscultation suggested aortic stenosis, left ventricular hypertrophy 
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by electrocardiographic and roentgenologic examination, and calcification 
in the region of the aortic valve usually, but not always, indicated significant 
aortic stenosis. At times, mild or even insignificant aortic stenosis in com- 
bination with severe coronary or myocardial disease may mimic severe aortic 
stenosis. Conversely, severe aortic stenosis may be occult, and present as 
heart failure of unknown etiology. In 44 of 60 patients who were studied 
by catheterization of the left side of the heart, our clinical assessment of the 
severity of the stenosis was confirmed. The degree of obstruction was 
clinically underestimated in six and overestimated in 10 patients. 

A detailed analysis of the symptoms, physical signs, electrocardiograms 
and radiologic examinations of 25 patients with severe isolated aortic 
stenosis and 12 patients with mild or insignificant stenosis has been pre- 
sented. The clinical pictures of the two groups were very similar and did 
not permit reliable differentiation. 

Catheterization of the left side of the heart, with measurement of intra- 
cardiac pressures and blood flow, permitted accurate physiologic assessment 
of the presence and degree of aortic stenosis. 

Patients with aortic stenosis who become symptomatic with angina, 
dyspnea or syncope have a bad medical prognosis. Although the operative 
management of the disease is still far from perfect, it nevertheless offers 
more than does continued medical management at this stage of the disease. 
In a consecutive series of 86 patients operated upon by the transaortic ap- 
proach by one surgeon, the operative mortality was 17.5%, and 10% died 
within the first year after operation. However, 74% of those surviving 
were improved from six months to four years after operation. 

Patients who had recently been in heart failure prior to surgery suffered 
a high operative mortality, and only a few improved. Other factors affect- 
ing late results are discussed. 


SUMMARIO IN INTERLINGUA 


Es presentate un revista de sex annos de experientia con stenosis aortic in adultos. 
Quando le auscultation suggereva stenosis aortic, le presentia de hypertrophia sinistro- 
ventricular (demonstrate per examines electrocardiographic e roentgenologic) e 
calcification in le region del valvula aortic indicava usualmente (sed non semper) 
grados significative de stenosis aortic. A vices, leve 0 mesmo minime grados de 
stenosis aortic in combination con sever morbo coronari 0 myocardial pote simular 
stenosis aortic de forma sever. Inversemente, stenosis aortic de forma sever pote 
remaner occulte usque illo deveni manifeste como disfallimento cardiac de etiologia 
non cognoscite. In 44 ex 60 patientes studiate per catheterismo sinistro-cardiac, 
nostre evalutation del grado de severitate del stenosis esseva confirmate. Le grado 
de obstruction esseva sub-estimate super le base del datos clinic in sex patientes e 
superestimate in 10. 

Es presentate un analyse detaliate del symptomas, signos physic, e del con- 
statationes electrocardiographic e radiologic in 25 patientes con sever isolate stenosis 
aortic e in 12 patientes con stenosis aortic de leve 0 minime grados. Le aspectos 
clinic del duo gruppos es multo simile e non permitteva un differentiation digne de 
confidentia. 
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Catheterismo sinistro-cardiac, con mesuration del tension e del fluxo de sanguine 
intra le corde, permitteva un accurate evalutation del presentia e del grado de stenosis 
aortic. 

Patientes con stenosis aortic qui disveloppa symptomas del condition con angina, 
dyspnea, 0 syncope ha prognoses medical de character pauco favorabile. Ben que le 
tractamento chirurgic del morbo es certemente ancora distantissime ab su perfection 
ideal, illo offere plus al patiente in iste stadio que le continuation del therapia medical. 
In un serie consecutive de 86 patientes operate per le mesme chirurgo (utilisante le 
via de accesso transaortic), le mortalitate operatori esseva 17,5 pro cento. Dece pro 
cento del patientes moriva durante le prime anno post le operation. Del altere latere, 
74 pro cento del superviventes se trovava meliorate a periodos de inter sex menses e 
quatro annos post le operation. 

Patientes con disfallimento cardiac occurrente a un tempore brevemente ante 
le intervention chirurgic suffreva un alte mortalitate operatori, e melioration esseva 
effectuate in solmente un basse procentage de tal casos. Es discutite varie altere 
factores que affice le resultatos a longe vista. 
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‘THE “PRECORDIAL CATCH,” A SYNDROME OF 
ANTERIOR CHEST PAIN * 


By AvBert J. Miter, M.D., F.A.C.P., and TEoporo A. TEXxIDoR, 
M.D., F.A.C.P., Chicago, Illinois 


In 1955 the authors called attention to a common syndrome of anterior 
chest pain."* A description of the typical pain syndrome, then based on a 
study of 10 patients, is as follows: 


The pain is sharp, sudden in onset and severe, and is localized at or near 
the cardiac apex. It occurs at rest or during mild activity, and is often 
associated with a “bent over” or “slouched” posture. The immediate reac- 
tion to the pain is a suspension of breathing in midrespiration or expiration. 
Subsequently, breathing usually is confined to shallow chest excursions. 
This eases the pain; attempts to take a deep inspiration aggravate it. As- 
suming a correct posture may ease it. A forced inspiration, in spite of the 
pain, may quickly relieve it. 

The pain is estimated by patients to last from approximately one-half 
minute to five minutes, and is of sporadic occurrence. It may occur re- 
peatedly during a few hours, and then not be present again for months. It 
has not been observed during severe exertion. There is no radiation from 
the site of origin. 

A dull, vague ache may persist over the left anterior chest for some time 
after the acute pain is gone. 

In the 10 patients previously studied, no correlations could be found 
between the pain and emotional disturbances, excessive smoking, arthritis 
or deformity of the spine, muscle tenderness, heart disease, or pleural or pul- 
monary disease. None of these 10 patients was over 35 years of age, all 
were of light or medium body build, and all were clinically normal with 
respect to the heart and lungs. 

The present study includes an additional 18 patients with this chest pain 
syndrome. 


METHOD 


All of the 28 patients were seen in the office. A number of them came 
because of concern about the chest pain; others had previously been office 
patients, and reported the pain syndrome as a part of a regular office visit. 


* Received for publication November 26, 1958. 

From the Cardiovascular Department, Medical Research Institute, and the Department 
of Medicine, Michael Reese Hospital, Chicago, Illinois. 

Requests for reprints should be addressed to Albert J. Miller, M.D., Department of 
Cardiovascular Research, Michael Reese Hospital, Twenty-ninth Street and Ellis Avenue, 
Chicago 16, Illinois. 
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Two of the patients were also seen at their homes, in both instances the pain 
having been the reason for calling a physician. 

All of the patients were given a careful and detailed physical examination. 
In particular, search was made for anterior chest wall tenderness, heart 
disease, pulmonary disease, and abnormalities of the spine or chest structure. 
Each patient had an electrocardiogram and chest x-ray. Insofar as was 
possible, x-rays of the cervical and dorsal spine and serum uric acid deter- 
minations were obtained in addition to the serologic tests for syphilis, com- 
plete blood count and urinalysis. 


RESULTS 


Table 1 briefly summarizes the pertinent findings in each of the 28 
patients. The patients ranged in age from 19 to 61 years. Only seven of 
the 28 were women. Body build varied from thin to obese. Two of the 
patients had severe organic heart disease. One of them, with rheumatic 
heart disease and severe aortic regurgitation, also had classic angina pectoris. 
He clearly differentiated between the anginal pains and those of the “pre- 
cordial catch.” 

Four patients used the term “catch” (“it is as if something catches’’ ) 
in describing the pain. Other terms included “sticking,” “grabbing,” “knife- 
like,” “piercing,” “burning,” and “like a cramp.” The descriptive terms 
most frequently used were “sharp” and “knifelike.”’ 

The consistent reaction to the pain was a temporary halting of respiration, 
and then shallow breathing. Attempts to take a deep inspiration almost 
invariably aggravated the pain; at times a forced inspiration, made in spite 
of the pain, was associated with its dramatic disappearance. The pain was 
described as lasting from “a few seconds” to five minutes. At no time was 
it reported to radiate from its narrowly circumscribed site of origin. How- 
ever, two patients reported having had a similar pain on the right side of the 
chest on one occasion. 

The pain occurred most often when the patient was sitting, but it was 
also frequently manifested with bending over (e.g., while tying a shoe or 
while bending forward to get out of an automobile). Sometimes the patient 
would “freeze” in position until the distress was gone; others continued 
their activity (e.g., walking). Some reported that assuming a more cor- 
rect posture afforded partial relief. None of the 28 patients experienced 
the pain during severe exertion. ° 

Twelve of the patients were nonsmokers; nine smoked one or more 
packages of cigarettes a day. Two patients had hypercholesteremia ; one had 
hyperuricemia. All of the electrocardiograms were normal, with the elec- 
trical positions varying from semihorizontal to vertical, except for the 
records of the two patients with definite organic heart disease. Three pa- 
tients had a pectus excavatum, mild in two of them. One patient had a left 
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pleurodiaphragmatic adhesion which was visible on the chest x-ray. One 
patient had a moderate kyphoscoliosis; three patients had minimal dorsal 
scoliosis. One patient had a narrowing between the fifth and sixth cervical 
vertebrae, with punch tenderness over the cervical spine. No unusual tend- 
erness of the anterior chest wall was discovered in any of the patients. One 
man had a nontender cyst in the subcutaneous tissue near the fourth left para- 
sternal area. 


DIscussION 


This pain syndrome is obviously benign, and appears to have no sig- 
nificance other than that it be differentiated from pain in a similar location 
indicating heart, lung, pleural, spine or chest wall disease. The patients 
themselves most often relate the pain to the heart; indeed, two of them were 
seen in response to urgent calls from their wives. The diagnosis is made 
by a typical history in association with negative findings on physical ex- 
amination. 

Additional experience with a larger number of cases indicates that the 
syndrome occurs at all ages, that it is not related to body build, and that it 
apparently occurs more frequently in men. It has been seen in patients with 
organic heart disease. 

We continue to use the term “precordial catch.” Though there are some 
objections to it that have become apparent with a larger experience, it does 
appear to be reasonably appropriate without attempting to indicate the 
etiology of the pain. The origin of the pain remains obscure. We believe 
that it most likely arises from the parietal pleura, although we cannot rule 
out the chest cage, its musculature or its innervation as the source. Similarly, 
it might originate from the spine, although there is no good objective evi- 
dence for this possibility. We consider the primarily unilateral occurrence 
to be evidence against its origin in the spine, or in the chest wall itself. In 
the past we have speculated that the pain may be related to the reflection of 
the pleura in relation to the heart. 


SUMMARY 


Twenty-eight patients with a distinctive anterior chest pain syndrome are 
reported. The syndrome, termed the “precordial catch,” can be diagnosed 
from the typical history, the main characteristics of which are severe, sharp 
pain, occurring at rest or during mild activity, iocated near the cardiac apex, 
and lasting from one-half minute to five minutes. The pain is aggravated 
by deep inspiration, and the invariable reaction to its sudden onset is sus- 
pension of respiration. Breathing is then maintained in a shallow manner 
until the pain disappears. On occasion the pain is quickly relieved by a 
forced inspiration. 

The onset of the pain is often associated with a poor posture, and im- 
provement of posture may ease it somewhat. 
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This benign syndrome, the cause of which is unknown, has importance 
only in its differentiation from anterior chest pains of organic significance. 


SUMMARIO IN INTERLINGUA 


Le autores reporta le casos de 28 patientes con un syndrome distinctive de dolor 
antero-thoracic. Illes designa iste syndrome como le “caption precordial” (= anglese 
“precordial catch”) de accordo con un termino frequentemente usate per le patientes 
in describer lor condition. Le “caption precordial” pote esser diagnosticate super 
le base de un historia satis typic. Le dolores es sever e acute e occurre in stato de 
reposo o de leve activitate. Illos es locate proxime al apice cardiac e ha un duration 
de inter un medie minuta e cinque minutas. Illos es aggravate per inspiration 
profunde, sed a vices illos pote esser alleviate per un inspiration fortiate. Le 
declaration del dolores es frequentemente associate con un postura vitiose, e le 
melioration del postura resulta in un certe alleviamento. Le declaration es subite, e 
le reaction immediate del patiente es invariabilemente le suspension del respirar. 
Quando le respiration debe esser re-initiate, illo remane plus o minus superficial usque 
le dolores ha disparite. 

In le opinion del autores, basate super le studio del 28 patientes includite in iste 
reporto, il se tracta hic de un syndrome de dolores benigne. Su causa es incognoscite. 
Illo ha signification clinic solmente in tanto que illo debe esser differentiate ab dolores 
antero-thoracic de signification organic. 


BIBLIOGRAPHY 


1. Miller, A. J., and Texidor, T. A.: “Precordial catch,” a neglected syndrome of precordial 
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OPTIC NEURITIS AND UNCONTROLLED DIABETES 
MELLITUS IN 14 PATIENTS 


By Penn G. SKILLERN, M.D., F.A.C.P., Cleveland, Ohio, and 
GeorGE LockHanrt, III, M.D., Canton, Ohio 


For many years there have been reports of the association of optic 
neuritis, retrobulbar neuritis or optic atrophy with diabetes mellitus. Our 
study is an analysis of the history and course of optic neuritis associated 
with uncontrolled diabetes mellitus. 


RESULTS 


Fourteen patients who had optic neuritis and diabetes mellitus com- 
prise our series; patients with any other condition believed to be a possible 
cause of optic neuritis or optic atrophy were excluded from this study. The 
data are summarized in table 1. 

Use of Tobacco and Alcohol: Of the 14 patients, three used tobacco: 
two (cases 4 and 11) each smoked one package of cigarettes a day, and one 
patient (case 7) smoked six cigars daily. Two patients (cases 7 and 9) 
stated that they drank alcohol in moderation. 

Age and Sex: The ages of the patients ranged from 40 to 69 years. 
Three were between 40 and 49, nine between 50 and 59, and two between 
60 and 69 years of age. There were eight women and six men in the 
series. 

Symptoms and Signs: The chief symptom in all of the patients was 
loss of vision; in most it was slowly progressive. In 10 patients the gradual 
loss of vision had occurred over periods from one month to nine months 
prior to admission. In one patient the loss of vision had occurred during 
the preceding three years. Two patients had had failing vision for only 
two or three weeks. One patient had a sudden loss of vision in one eye 
five days before examination, and later had gradual loss of vision in the 
other eye. Three patients (cases 4, 5 and 9) had orbital pain on the side 
of the affected eye. 

Eight patients had bilateral visual loss. Six of these had greater loss 
in one eye than in the other, and four had had failing vision in one eye 
several weeks before noting it in the other. Six patients had unilateral 
loss of vision. A total of 22 eyes was affected. In 14 eyes, visual acuity 
was less than 6/60 (Snellen method) and in eight it was 6/60 or better. 
Two eyes had only vague light perception, and one eye was totally blind. 

* Received for publication January 19, 1959. 

From the Departments of Endocrinology and Ophthalmology, The Cleveland Clinic 
Foundation and The Frank E. Bunts Educational Institute, Cleveland, Ohio. 


Requests for reprints should be addressed to Penn G. Skillern, M.D., Cleveland 
Clinic, 2020 East Ninety-third Street, Cleveland 6, Ohio. 
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Ophthalmoscopic examinations showed either papillitis or definite optic 
atrophy. Seven eyes had edema of the disc; 13 had only optic atrophy. 
All patients with papillitis reported visual loss of less than three months’ 
duration. In no case did edema of the optic disc last longer than two 
months. One patient had been diagnosed as having papillitis three months 
before she was examined here and optic atrophy noted. In one eye papillitis 
subsided and the disc regained its normal appearance. 

The visual fields of 18 eyes were tested. Seven eyes exhibited central 
scotomata, and 11 peripheral contraction. No correlation between the type 
of defect of the visual field and the type of change in the optic nerve was 
noted. Of the eyes affected with papillitis, three showed central scotomata, 
two showed peripheral contraction, and two had vision too poor for test- 
ing of the field. Of the patients with optic atrophy, some showed central 
scotomata .and others peripheral contraction. One patient with optic 
atrophy exhibited a ceco-central scotoma; this patient stated that he did 
not *1se tobacco or alcohol, the agents most frequently associated with ceco- 
central scotomata. 

Duration of the Diabetes Mellitus: In 12 cases, diabetes mellitus was 
diagnosed after visual loss had been noted (table 1). Diagnoses were 
made at this clinic in nine cases, and in three other cases were 
made three, six and nine months, respectively, before examination here. 
From symptoms listed in these patients’ histories—thirst, polyuria and loss 
of weight—diabetes mellitus was known to have been present for from 
three months to three years before diagnosis. Among most of the pre- 
viously undiagnosed diabetic patients, visual loss developed within a few 
weeks or months after the onset of the above-named symptoms. In two 
cases, diabetes mellitus was diagnosed two and three years, respectively, 
prior to the onset of visual loss. 

Severity and Control of the Diabetes Mellitus: In all patients the dia- 
betes mellitus was uncontrolled when visual loss first was noted (table 1). 
All patients subsequently required special diets and insulin. Nine patients 
reported symptoms of thirst, polyuria and weight loss; these symptoms 
were probably present in some of the other patients, since blood and urine 
sugar values were high. On admission here the blood sugar values of 13 
patients were more than 200 mg. per 100 ml. The other patient’s blood 
sugar value was 161 mg. per 100 ml., but symptoms, including marked loss 
of weight, had been present for one year. Blood sugar values of seven 
patients were more than 300 mg. per 100 ml. Thirteen patients showed 3 
or 4 plus glycosuria. None had diabetic acidosis. 

Other Complications of Diabetes Mellitus: Only two cases (1 and 12) 
of diabetic retinopathy were found on ophthalmoscopic examination. Three 

patients (cases 1, 4 and 12) had symptomatic peripheral neuritis of the 
lower extremities. 

Vision after Treatment for Diabetes Mellitus: Of the 22 eyes affected, 
17 were followed after treatment. In three eyes vision improved, but ap- 
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preciably in only one eye. In nine eyes followed for two years or more, no 
improvement in vision was noted. Four eyes were followed for less than 
two years, during which time there was no improvement. The vision of 
one eye decreased after the patient was treated for diabetes. 


CASE REPORT 


A case history typical of a poorly controlled diabetic patient with optic 
neuritis and peripheral neuritis of the lower extremities follows. 


A 58 year old woman (case 1) was first diagnosed as having diabetes mellitus in 
May, 1956. One year prior to this date she had noted thirst, polyuria and weakness. 
During the two months prior to diagnosis she also noted pains in the feet and legs, 
which became more severe at night. A special diet and insulin were prescribed, 
but she failed to follow the diet. 

The patient noted loss of vision in the left eye in May, 1956, and in the right 
eye one month later. Examination elsewhere showed two diopters of edema of the 
right disc with hemorrhages and exudates, as well as atrophy of the left disc. At 
examination here in October, 1956, bilateral optic atrophy was noted. Ankle and 
knee reflexes and vibratory sensation in the feet and legs were absent bilaterally. 
Visual acuity was 6/21 in the right eye and 6/12 in the left. There was peripheral 
contraction of the visual fields. Blood sugar values were 180 mg. per 100 ml. 
before breakfast, and 240 mg. per 100 ml. before supper. 

Treatment with a diabetic diet and 35 units of lente insulin daily reduced the 
blood sugar values to 102, 130 and 132 mg. per 100 ml. before breakfast, lunch and 
dinner, respectively. Ophthalmoscopic findings and loss of vision have remained 
unchanged for two years. The diabetes mellitus is still well controlled. 


DISCUSSION 


Optic neuritis, retrobulbar neuritis or optic atrophy has been reported 
for many years to occur in association with diabetes mellitus. In 1871 
Allbutt * stated: “Atrophy of the optic disks . . . does undoubtedly occur 
in a sufficient number of cases of glycosuria to make their co-existence seem 
more than accidental.” Leber in 1875 * cited a number of cases recorded 
by other observers. According to Francis and Koenig,’ Leber in 1896 
reported 14 cases of retrobulbar neuritis among 50 diabetic patients. He 
reported that vision returned within from three to eight months; therefore, 
conditions other than diabetes mellitus may have been responsible. Similar 
cases were reported by Francis * in 1914, by Moore ° in 1925, and by Francis 
and Koenig * in 1926; vision returned to all patients, with the exception 
of a few of Moore’s. Waite and Beetham ® in 1935 found bilateral optic 
atrophy in 0.6% of 2,002 diabetic patients, and in 0.4% of 459 riondiabetic 
patients. Jordan" reviewed records of patients with optic neuritis and 
diabetes mellitus published up to 1936; he included opinions as to whether 
diabetes was the cause, as expressed -in the original case reports, and de- 
scribed two additional cases that he believed were caused by diabetes 
mellitus. 
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Stansbury * in 1948, Sykowski® in 1949 and Topilow and Bisland *° 
in 1952 reported a total of seven cases of optic neuritis that they ascribed 
to diabetes mellitus. 

The occurrence of optic neuritis or optic atrophy in diabetic patients 
does not per se definitely establish the etiologic role of diabetes mellitus. 
Other causes of optic atrophy, including hereditary influences such as those 
in diabetic children, reported by Wolfram” and Tunbridge and Paley ” 
must be considered. Glaucoma was the most common cause of optic 
atrophy in the diabetic patients excluded from the present study. Tobacco 
was excluded as an etiologic factor in the 11 patients who did not smoke 
or chew. Alcohol was used (in moderation) by only two patients, one of 
whom smoked cigars. The changes in the visual fields were not charac- 
teristic of amblyopia resulting from use of tobacco or alcohol except in one 
patient (case 3), who neither smoked tobacco nor drank liquor. None of 
the patients had had recent active infections. 

A number of clinical observations suggest that the optic neuritis was 
precipitated by diabetes mellitus. All of the patients had moderate to se- 
vere diabetes mellitus, uncontrolled at the time of the onset of loss of vision, 
and undiagnosed in 12 patients. Loss of vision was the symptom that 
brought about consultation with a physician. Furthermore, after the dia- 
betes mellitus was controlled, no further loss of vision occurred in any pa- 
tient except one; however, only one patient showed notable improvement. 
The frequent failure of diabetic optic neuritis to improve has been con- 
trasted by Wagener ** to the usual improvement of amblyopia resulting from 
the use of tobacco and alcohol. He also contrasted the usual gradual onset 
of diabetic optic neuritis to the acute onset of amblyopia due to the use of 
tobacco and alcohol. 

The pathologic mechanism of diabetic optic neuritis is not completely 
understood. We believe that ocular changes are due to the toxic effect 
of prolonged hyperglycemia and failure of glucose utilization, together with 
relative anoxia and damage to the optic nerves of susceptible persons. In- 
creased susceptibility of the diabetic person to the effects of alcohol and 
tobacco, suggested by Woods * as an etiologic factor, has been definitely 
excluded in at least 10 patients in our series. Francis and Koenig * have 
suggested that accumulation of acetone or diacetic acid may be the cause 
of diabetic optic neuritis, but this has been excluded in all the patients in 
our study. Furthermore, we have not observed the occurrence of optic 
neuritis in any patients with diabetic acidosis. Wagener ** has suggested 
that optic neuritis may be a hastening and intensification of the vascular 
and neural degeneration that is part of the aging process. Decreased 
arterial circulation to the optic nerve may be a predisposing factor in aging 
patients, but the occurrence of optic neuritis in patients with apparently 
recent onset of diabetes mellitus, as in 11 of our patients, suggests that it is 
not a significant factor. 
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Our data obtained from several thousand diabetic patients agree with 
those of Werner *°—diabetic optic neuritis is a rare condition. The visual 
blurring common to most patients with uncontrolled diabetes mellitus is 
due to the change in refractive error; it usually can be corrected by con- 
trolling the hyperglycemia. However, if examinations of the visual fields 
were performed more frequently on patients with uncontrolled diabetes 
mellitus who have visual blurring, optic neuritis of lesser extent with 
scotoma and no funduscopic changes might be discovered, as Sykowski ° 
reported in the case of three patients. 


SUMMARY 


Fourteen patients with optic neuritis or optic atrophy and uncontrolled 
diabetes mellitus were selected for study; patients with any condition known 
to cause optic neuritis other than diabetes mellitus were excluded. Three 
patients in the series used tobacco; two patients drank alcohol. The ages 
of the patients ranged from 40 to 69 years. 

All of the patients had noted loss of vision. Examination disclosed 
that 12 patients had undiagnosed moderate or severe diabetes mellitus. 
Blood sugar values on admission were more than 200 mg. per 100 ml. in 
all patients except one; in seven they were more than 300 mg. per 100 ml. 
Thirteen patients had 3 or 4 plus glycosuria. Nine patients had symptoms 
of diabetes mellitus. Three patients had peripheral diabetic neuritis. Dia- 
betic acidosis was absent in all of the patients. 

The onset of the visual loss was gradual in 16 eyes and rapid in six 
eyes. The visual loss, ranging from moderate to severe, was bilateral in 
eight patients and unilateral in six patients. Papillitis was observed in 
seven eyes and optic atrophy in 13 eyes. Seven eyes had central scotomata, 
and 11 had peripheral contraction of the visual fields. Control of the dia- 
betes mellitus arrested the visual loss in all but one of the patients who were 
followed. However, only one patient showed significant improvement in 
vision after the diabetes mellitus was controlled. 

On the basis of data gathered from several previously published case 
reports and the 14 patients in this series, it is suggested that visual loss 
may be caused by the toxic effect of uncontrolled diabetes mellitus on the 
optic nerves in susceptible patients. 


SUMMARIO IN INTERLINGUA 


Esseva seligite pro le studio 14 patients con neuritis optic o atrophia optic e 
non-stabilisate diabete mellite. LEsseva excludite omne le casos in que, a parte le 
diabete mellite, un condition esseva presente que es inter le causas cognoscite de 
neuritis optic. Le etates del patientes variava inter 40 e 69 annos. Le serie includeva 
octo feminas e sex homines. 

Omne le patientes habeva marcate grados de perdita de vision. Le examine 
revelava que 12 del patientes habeva non-diagnosticate diabete mellite de grado 
moderate o sever. Le valores pro le sucro del sanguine al tempore del hospitalisation 
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esseva plus que 200 mg per 100 nil in omne le casos con un sol exception. In septe 
casos le valor esseva plus que 300 mg per 100 ml. Dece-tres patientes habeva 
glycosuria de grado 304+. Novem patientes habeva symptomas de diabete mellite. 
Tres patientes habeva peripheric neuritis diabetic. Acidosis diabetic esseva absente 
in omne le casos. 

Le declaration del perdita visual esseva gradual in 16 oculos e rapide in sex. 
Le perdita visual—de grados inter moderate e sever—esseva bilateral in octo patientes 
e unilateral in sex. Papillitis esseva observate in septe oculos e atrophia optic in 15. 
Septe oculos habeva scotomas central, e 11 habeva contraction peripheric del campo 
visual. 

Ex le 22 oculos afficite, 17 esseva observate post le tractamento. In tres oculos 
le vision se meliorava sed a grados appreciabile solmente in un. In novem oculos 
tenite sub observation post-tractamental durante duo annos o plus, nulle melioration 
del vision esseva constatate. (Quatro oculos esseva tenite sub observation durante 
minus que duo annos. In iste tempore, nulle melioration esseva notate. Le vision 
se deteriorava in solmente un oculo post le tractamento del patiente pro diabete. 

Super le base de datos colligite ab plure previemente reportate casos insimul con 
le 14 patientes del presente serie, le these es formulate que perdita visual es possi- 
bilemente causate per le effecto toxic exercite per non-stabilisate diabete mellite super le 
nervos optic de patientes predisponite. Tabaco e alcohol esseva definitemente excludite 
como factores etiologic in 10 del 14 patients. Iste 10 esseva non-fumatores e illes 
non bibeva. 
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ARTIFICIAL KIDNEY IN THE TREATMENT OF 
UREMIA ASSOCIATED WITH ACUTE GLO- 
MERULONEPHRITIS (WITH A NOTE ON 
REGIONAL HEPARINIZATION) * + 


By ANDREW ANDERSON,+ M.D., and J. Kotrr, M. D., F.A.CP., 
Cleveland, Ohio 


THERE has been some reluctance in using the artificial kidney to treat 
uremia associated with acute glomerulonephritis because it was feared that 
dialysis might cause or aggravate hypertension and convulsions, and that 
heparinization might cause cerebral hemorrhage. 

We hope to show that the artificial kidney deserves a place in the medical 
management of patients with uremia resulting from acute glomerulonephritis. 

In 1947 one of us* reported the first five cases of acute glomerulo- 
nephritis treated with the artificial kidney. All five were in desperate con- 
dition and, of the three who recovered, one had hypertension and one had 
pulmonary edema at the time of admission. Other workers ** have used 
dialysis in the treatment of acute glomerulonephritis in selected cases. Of 
the 30 patients reported in the literature, 13 recovered and 17 died.*" 


METHOpS 


Artificial Kidney: A disposable twin-coil kidney § * is taken from storage 
just before it is to be used. It is flushed with normal saline solution and 
primed with 1,100 ml. heparinized blood. It is then ready for use. This 
type of kidney has a dialyzing area of 18,000 sq. cm. 

Blood is withdrawn from the patient through polyvinyl chloride catheters 
from the radial artery or from the vena cava via the saphenous vein, and is 
returned toa peripheral vein. 

The saphenous vein is preferred to the radial artery if the arterial pres- 
sure is low or the artery is small. 

Ultrafiltration: The application of a screw clamp to the venous outflow 
tube of the twin-coil kidney permits an increase in the hydrostatic pressure 
in the coils to 280 mm. of Hg, which results in the removal of 4 to 5 L. of 
ultrafiltrate during a six-hour dialysis. 

* Received for publication November 11, 1958. 

From the Department of Artificial Organs, Division of Research, The Cleveland Clinic 
Foundation, and The Frank E. Bunts Educational Institute, Cleveland, Ohio. 

7 This work was supported by a grant from the Life Insurance Medical Research 
Foundation. 

{Formerly Fellow in the Department of Artificial Organs. Present address: Royal 
Victoria Hospital, Montreal, Canada. 

Baxter Laboratories, Morton Grove, Illinois. 


Requests for reprints should be addressed to Willem J. Kolff, M.D., Head, Department 
of Artificial Organs, Cleveland Clinic, 2020 East Ninety-third Street, Cleveland 6, Ohio. 
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Regional Heparinization: Gordon and associates *® in 1956 described a 
method of regional heparinization by infusing heparin solution into the in- 
flow tube of the artificial kidney and infusing protamine sulfate solution into 
the outflow tube so that the clotting time of the patient’s blood remained 
normal. 


(3) He 


Artery 


== ]° 


Pump 


Fic. 1. Diagrammatic cross-section of the artificial kidney with regional heparinization 
system in operation. While the blood circulates through the coils, the heparin solution is 
infused into the inflow tube and the protamine sulfate solution is infused into the outflow 
tube of the artificia) kidney. 


Nakamoto and Holmes *® have reduced the doses of heparin and prota- 
mine sulfate. 

Both the heparin and the protamine are administered from bottles of 
5% dextrose in water into which air is pumped to increase the pressure 
(figure 1). The relative concentrations are such that 1 ml. of the solution 
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of protamine sulfate * neutralizes 1 ml. of the solution of heparin. Example: 
200 mg. of heparin in 500 ml. 5% dextrose-water ; 260 mg. protamine sulfate 
in 500 ml. 5% dextrose-water. If fluid intake has to be reduced to a mini- 
mum, stronger solutions are made. 

During a period of 10 minutes at the beginning of the dialysis, we infuse 
some additional concentrated solution of protamine sulfate to neutralize the 
40 mg. of heparin in the blood that is priming the machine. 


COMPLICATIONS: THEIR OCCURRENCE, PREVENTION AND TREATMENT 


Cerebral Hemorrhage: Heparin does not seem to affect capillary fragility 
or permeability for blood,’ but heparin may cause cerebral hemorrhage if 
the cerebral vessels have been damaged. Cerebral hemorrhage has occurred 
when subacute bacterial endocarditis was treated with heparin.’? For- 
tunately, the systemic effects of heparinization can now be eliminated by the 
use of regional heparinization.® 

Only one patient with acute glomerulonephritis has been reported ** ** 
in whom cerebral hemorrhage occurred shortly after dialysis; the authors 
state that they used a large amount of heparin, although they do not indi- 
cate the dose. 

Cerebral hemorrhage has been reported to complicate acute glomerulo- 
nephritis independently of dialysis in three patients.*****’ (One of these 
three also had relapsing fever.) Cerebral hemorrhage may be more fre- 
quent than would appear from the few reports. 

Cerebral hemorrhage has occurred in other patients treated with the 
artificial kidney for a variety of diseases, such as acute tubular necrosis, 
chronic glomerulonephritis, chronic pyelonephritis, hydronephrosis, trans- 
fusion kidney, subacute glomerulonephritis, and symmetric cortical necrosis. 
Here again, a relation between the dialysis and the cerebral accident is not 
always present. Jn seven patients the fatal hemorrhage was closely related 
to the dialysis; **** in five, the lapse of time between dialysis and death 
was too long for the hemorrhage to be attributed to heparinization ; * ** ** *° 
and in five, the accident occurred ** ** before dialysis was done. 

In conclusion, since cerebral hemorrhage can occur in patients with 
acute or chronic renal failure, including those having glomerulonephritis, 
it seems wise to eliminate the systemic effect of heparin by regional heparini- 
zation. 

Hypertension: During dialysis, an increase in blood pressure some- 
times occurs; in a patient with glomerulonephritis it might be dangerous.” 
Merrill *. believes that the increased blood pressure is a result of increased 


cardiac output. 


*The protamine sulfate available to us is’ Upjohn, lot No. 8431. With a ratio of 
heparin to protamine of 1 to 1.28, heparin is completely neutralized. 

+ Clotting in the coil kidney has occurred once in 26 consecutive regional heparinizations, 
but bleeding has not occurred, although some patients presented a definite hazard. 
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We try to avoid this rise in blood pressure by not correcting a low 
serum sodium content to a supposedly normal. value, and by removing 
excess extracellular fluid through ultrafiltration. (Orbison and associ- 
ates *° and Kolff * found that overhydration with electrolyte solution leads 
to hypertension in nephrectomized dogs.) 

Eventual rise in blood pressure during dialysis usually can be con- 
trolled by temporarily taking 500 ml. of blood from the circulation, or by 
the intravenous administration of ganglionic blocking agents such as 
pentolinium bitartrate (Ansolysen), 0.1 to 0.5 mg. 

Convulsions may occur in patients with glomerulonephritis who have 
not undergone dialysis,** especially when overhydration and hypertension 
are present. Repeated convulsive seizures were common at the time when 
the indiscriminate forcing of fluids and sweating procedures were accepted 
methods for treating acute glomerulonephritis,** but convulsions are still 
with us. The artificial kidney may have a beneficial effect on convulsive 
states. Many patients in acute renal failure who had convulsions before 
dialysis have not had convulsions after dialysis.* ** One patient who had 
continuous, uncontrollable convulsions for five days prior to admission had 
no further convulsions after the first dialysis.** It may be that the ultrafil- 
tration is partly responsible for the favorable effect. Palmer and Henry * 
found that, of 54 patients in renal failure treated with the artificial kidney, 27 
were overhydrated, and, of those, seven had had convulsions prior to 
dialysis. In the patients without clinical evidence of overhydration there 
were no convulsions. 

Pulmonary Edema: Ultrafiltration with the artificial kidney is the most 
effective means of eliminating pulmonary edema, even if other methods 
have failed.* 


CasE Reports 


Case 1.** A two year old boy, five days after a skin infection and fever, had 
“port wine”-colored urine, progressive oliguria, facial edema, vomiting and, finally, 
anuria. On the fifth day of anuria, he was admitted here with a blood urea content 
of 324 mg.%, uric acid content of 15.6 mg.%, serum potassium of 6 mEq. per liter, 
HCOs- of 10.7 mEq. per liter, and blood pressure of 130/80 mm. of Hg. He received 
one treatment with the artificial kidney, after which he improved rapidly. He was 
discharged 12 days after dialysis. 

Case 2.* A nine year old boy had an upper respiratory tract infection with 
slight fever. Three weeks later he developed macroscopic hematuria, oliguria, facial 
edema and congestive heart failure. The blood pressure on admission was 135/90 
mm. of Hg. The electrocardiographic findings were suggestive of hyperkalemia. 
Blood urea content was 240, and uric acid content was 16.8 mg.% ; serum potassium 
content was 6.95, and HCOs content was 7 mEq. per liter. Two dialyses were 
necessary because of prolonged oliguria. On the seventeenth day after dialysis, one 
transfusion of packed blood cells was given. On the following day, hypertension 
(blood pressure, 200/120 mm. of Hg) and convulsions occurred. The administration 
of sodium amobarbital and of sodium nitroprusside was necessary to interrupt the 


* Cases 1 and 2 were reported in detail by Carter and associates.® 
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convulsions and to control the blood pressure. The patient was discharged in good 
condition 31 days after dialysis. Six months later he had no signs of renal or cardiac 
damage. 

Case 3. A 58 year old man with a sore throat, fever and back pain was treated 
with penicillin and bed-rest. After four days he returned to work but his general 
condition gradually deteriorated. Nine weeks after the original episode he was trans- 


Arterial 
Pressure 


Ansolysen 


a a2. 5 
= aa 7 
3 
Dialyses 1200 


600 


Urine mi. 


65 70 75 80 85 90 95 
Doys After Onset of Sore Throat 


Fic. 2. Chart of course in 58 year old man (case 3) who had acute glomerulonephritis 
according to findings on renal biopsy. His condition improved after three dialyses, but 
real diuresis was never established. Cardiac failure occurred and the patient died, Artery 
and ureter of the left kidney never were visualized. 


ferred here in a nearly moribund state. He was confused and drowsy, and had 
Kussmaul’s respiration and signs of congestive heart failure with ankle edema. Blood 
pressure was 150/80 mm. of Hg; blood urea content, 516 mg.% ; serum sodium, 164; 
chloride, 136; HCOs-, 10 mEq. per liter; hematocrit, 35% (figure 2). 

That same night the patient underwent dialysis with systemic heparinization, 
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since bleeding was not anticipated. However, he lost large amounts of blood from 
the rectum, and the dialysis was discontinued after three hours. The reason for the 
hemorrhage was never found. The patient was given 150 mg. of protamine sulfate 
and 1,500 ml. of blood. 

The results of this short dialysis were rather satisfactory, because the blood 
urea content was lowered to 206 mg.%, the serum sodium to 140 mEq. per liter, and 
the serum chloride to 107 mEq. per liter; the HCOs- rose to 21 mEq. per liter. For 
the second dialysis, which was performed two days later, regional heparinization was 
used. The dialysis lasted six hours and no hemorrhage occurred. After this 
dialysis, diagnostic studies could be performed. The left ureteral orifice was not 
found, so that only a right pyelogram could be obtained. The right kidney was 
enlarged, and the left kidney shadow was smaller than normal. The bone marrow, 
obtained by aspiration, was found to be normal. A right open renal biopsy revealed 
acute glomerulonephritis. The pathologic findings were as follows: In the glomeruli, 
there were diffuse thickening of basal membrane and an increased number of endo- 
thelial and epithelial cells with an increase in. their nuclear size. Neutrophils were 
abundant within many glomerular loops, and were also present in many of the 
proximal convoluted tubules. There were occasional small foci of tubular necrosis 
with infiltration of inflammatory cells. 

It was after the third dialysis that the clinical condition improved beyond ex- 
pectation and the urinary output increased to 1,200 ml. per day; the patient looked 
as if he was on his way to recovery. An indwelling polyvinyl catheter in the great 
saphenous vein delivered 600 to 1,000 ml. of Travert 40% (invert sugar in water) 
per day into the vena cava, providing 960 to 1,600 calories. Erythromycin and 
chloramphenicol appeared to be controlling infection initially, but on the sixteenth 
day after admission the temperature rose to 102.5°F. and the urinary output de- 
creased: from that time we fought a losing battle. 

A new attempt to catheterize the left kidney was unsuccessful. An aortogram 
revealed a normal right renal artery and no evidence of a left renal artery. Although 
blood urea and creatinine contents rose only slightly, uric acid content climbed to 
18 mg.% and the hemoglobin dropped to 5 gm. per 100 ml. The patient’s condition 
deteriorated rapidly, and he died during the fourth dialysis in cardiac failure. Per- 
mission for necropsy was not granted. 


Comment: In this patient, arteriosclerosis became evident when the 
radial arteries were exposed. They could not be used to draw blood for 
the artificial kidney. The status of the left kidney remains obscure; its 
shadow was small. The history of nine weeks’ duration, temporary im- 
provement and the relapse is compatible with the diagnosis of subacute 
glomerulonephritis. However, our pathologist remains dedicated to the 
diagnosis of acute proliferative glomerulonephritis. 

The sense of well-being that the patient experienced following the third 
dialysis has also been noted by other patients. The first dialysis postpones 
impending death, the second brings about clinical improvement, and the 
third consolidates the results. 

Case 4. A 34 year old man had had a sore throat and temperature of 104° F. 
10 days prior to admission. Progressive oliguria and edema (weight gain of 20 
pounds) developed. 

On admission there were physical signs of pulmonary edema, congestive heart 


failure with protodiastolic gallop, hypertension (blood pressure, 200/100 mm. of Hg), 
cyanosis and extreme restlessness. He did not respond to questions, and had to be 
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restrained and sedated. Examination of the fundus oculi showed generalized 
arteriolar attenuation, and a chest roentgenogram revealed increased vascular mark- 
ings radiating from the hilus. The blood urea content was 180 mg.%, and the serum 
potassium content was 7.0 mEq per liter (figure 3). 
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Fic. 3. Chart of course in 34 year old man with acute glomerulonephritis and pulmo- 
nary edema on admission (case 4). His condition improved after one dialysis with ultra- 
filtration, and he recovered. : 


The patient was immediately digitalized and treated with a ganglionic blocking 
agent (Ansolysen) that lowered the blood pressure to 145/80 mm. of Hg. A 
tracheotomy was performed and a gastric suction tube was introduced. The gastric 
fluid contained blood; dialysis was therefore performed under regional heparinization. 
Ultrafiltration was utilized, and after six hours of treatment the blood urea content 
had decreased to 90 mg.% and the serum potassium to 4.8 m.Eq. per liter; the 
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HCO: was raised to 29 mEq. per liter. Pulmonary and cardiac status improved 
considerably, and the blood pressure was maintained at 140/90 mm. of Hg with 
Ansolysen. At the end of the dialysis some clearing of the sensorium was noted, 
but it was not remarkable until the following day, when the patient was alert, sat up 
in bed and shaved himself. The clinical condition continued to improve the follow- 
ing days, and an attempt was made to make a clinical diagnosis. A throat culture 
was negative for hemolytic streptococci; however, the antistreptolysin titer was 330 
units, which suggested previous streptococcal infection. The urine contained only 
a little albumin, many red blood cells and many white blood cells, but no macroscopic 
blood. The specific gravity was 1.016, and on the sixth day after dialysis the urine 
urea content was 1390 mg.%. An open renal biopsy of the right kidney revealed 
acute glomerulonephritis. Although urinary excretion was more than 2,000 ml. 
per day, the serum potassium rose so that potassium-binding resins were used. For 
the first four days after dialysis the patient’s caloric intake depended upon 600 to 
1,900 ml. of invert sugar 10%. Thereafter he began to take a high-caloric, low- 
protein 0.5 gm. salt diet. 

Seventeen days after dialysis the patient was discharged in good physical 
condition. Three and one-half months later he was symptom-free, with a blood 
pressure of 135/90 mm. of Hg, blood-urea content of 35 mg.% and serum potassium 
of 5 mEq. per liter; his urinary output exceeded 2,000 ml. per day. He still has 
microscopic hematuria. 


Comment: The clinical condition on admission was desperate: the 
patient had congestive heart failure, hypertension, a poor airway, and 
potassium intoxication. The response after dialysis was nearly immediate, 
and medical management was enough to keep the electrolytes in balance 
until renal function was restored. 


DIscuSSION 


The indications for dialysis in the two children (cases 1 and 2) were 
potassium intoxication and severe acidosis. The “uremia,” paradoxically, 
was indicated more by high uric acid content than by a high blood urea 
content. One of the patients required only one dialysis, because the diuresis 
occurred early, and the other required two dialyses, because the oliguria 
persisted for many days. In the second case, convulsions occurred 17 days 
after dialysis, evidently provoked by a blood transfusion. 

Both adult patients (cases 3 and 4) had chemical and clinical indi- 
cations for dialysis. Each was stuporous or psychotic, beyond response, 
overhydrated and hypertensive. Each also had a severe chemical derange- 
ment that could not be correeted medically. In the first case the first dialysis 
was complicated by gastric hemorrhage and was discontinued after three 
hours. It should be remembered that the first three hours of dialysis are 
the most important (73 gm. of urea were removed). The second dialysis 
in this patient shows the advantage of regional heparinization. 


CoNCLUSIONS 


1. Dialysis in acute glomerulonephritis does not replace good medical 
management, but it is an adjunct that is sometimes necessary, sometimes 


ty 
i 


484 ANDREW ANDERSON AND WILLEM J. KOLFF September 1959 


life-saving, and often desirable. When performed by a well trained team, 
it is attended by little danger. 

2. The use of the artificial kidney may be indicated by chemical findings 
or by the clinical condition of the patient. 


a. Chemical indications : 
Blood urea content * higher than 200 mg.%, serum potassium ap- 
proaching 7 mEq. per liter, HCOs" lower than 12 mEq. per liter. 

b. Clinical indications : 

1. Stupor, coma or drowsiness, so that the patient does not co- 
operate and does not cough properly. 

2. The patient is wild, disoriented or unmanageable. 

3. Shortness of breath and impending or actual pulmonary edema, as 
evidenced by chest roentgenogram. (Ultrafiltration will be used 
with the dialysis. ) 

4. Infectiuns, poorly healing wounds, peritonitis. (Infections and 
wounds heal poorly as long as a serious degree of uremia persists. ) 

5. Hypertension and/or convulsions (ultrafiltration). 


3. Regional heparinization protects the patient from systemic heparin 
effects. 

4. Ganglionic blocking agents and other measures usually enable us 
to control eventual rise of blood pressure. 


SUMMARY 


In patients with uremia associated with acute glomerulonephritis, treat- 
ment with the disposable twin-coil artificial kidney may be indicated. When 
ultrafiltration and regional heparinization are used during the dialysis, and 
when other precautions are taken, the alleged dangers of dialysis, such as 
cerebral hemorrhage, hypertension and convulsions, are minimal. Pulmo- 
nary edema can be reduced promptly if ultrafiltration is used. Two chil- 
dren and two adults with acute glome ulonepnritis were treated. One 58 
year old adult died. He also had extensive arteriosclerosis and unexplained 
disease of the left kidney. The three other patients recovered. 


SuUMMARIO IN INTERLINGUA 


Dialyse non pote reimplaciar le tractamento medical de glomerulonephritis acute, 
sed como adjuncto illo es a vices necessari, a vices un salva-vita, e a vices al minus 
desirabile como mesura anti-uremic. . 

Un ren artificial bi-helical (a uso unic) es satisfactori. Si ultrafiltration e 
heparinisation regional es usate e si omne le altere precautiones es prendite, le sup- 
ponite periculos del dialyse—i.e. hemorrhagia cerebral, hypertension, e convulsiones 


*The blood urea content is not always a reliable guide. The height of uric acid, 
creatinine or sulfate content may not correlate with the height of the blood urea content. 
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—es minimal. Edema pulmonar es promptemente reducibile per le uso de ultra- 
filtration. 

Le uso del ren artificial es indicate (1) per certe constatationes chimic o (2) 
per certe aspectos del condition clinic del patiente. 


1. Indicationes chimic: 
(a) Si le contento de urea in le sanguine es plus que 200 mg per 100 ml, 
si le kalium del sero approcha un valor de 7 mEq per litro, o si le HCO,” 
es minus que 12 mEq per litro. 


2. Indicationes clinic: 

(a) Si stupor, coma, o somnolentia preveni le patiente de cooperar e de 
tussir efficacemente. 

(b) Si le patiente es feroce, disorientate, o alteremente refractori. 

(c) Si dyspnea es presente e si le roentgenogramma thoracic indica le 
presentia o le imminentia de edema-pulmonar. In iste caso, le dialyse 
es effectuate con ultrafiltration. 

(d) Si infectiones, vulneres.refractori al refaction, 0 peritonitis es presente. 
Infectiones e vulneres resiste al curation in le presentia de serie grados 
de uremia. 


Heparinisation regional protege le patiente contra effectos systemic de heparina. 
Le solution de heparina es infusionate in le tubo de influxo del ren artificial, durante 
que un mesura equivalente de solution de sulfato de protamina es infusionate in le 
tubo de effluxo, de maniera que le tempore de coagulation del sanguine del patiente 
remane normal. Tanto le heparina como etiam le protamina es administrate ab 
bottilias de 5% de dextrosa in aqua, con inpumpation—in le bottilias—de aere pro 
augmentar le pression (v. fig. 1). Le concentrationes relative es fixate de maniera 
que 1 ml del solution de sulfato de protamina neutralisa 1 ml del solution de heparina. 
Exemplo: 200 mg de heparina in 500 ml de solution aquose de 5% de dextrosa; 260 
mg de sulfato de protamina in 500 ml de solution aquose de 5% de dextrosa. Si le 
introduction de liquido debe esser reducite a un minimo, plus forte solutiones pote 
esser usate. 

Agentes de blocage ganglionic e altere mesuras suffice usualmente secundo nostre 
experientias a neutralisar le occurrentia de augmentos in le tension del sanguine. 

Duo juveniles e duo adultos con glomerulonephritis acute e uremia esseva tractate 
per medio de un ren artificial. Un del patientes—un masculo de 58 annos de etate 
—moriva. Ille habeva extense grados de arteriosclerosis e un non-explicate morbo 
del ren sinistre. Le altere tres patientes se restabliva. 
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STUDIES OF THE SERUM PROTEINS. III. A 
SYNDROME ASSOCIATED WITH 
ALPHA-3 GLOBULINEMIA * 


By F. SUNDERMAN, JrR., M.D.,7 and F. Witt1am SUNDERMAN, 
M.D., Ph.D., F.A.C.P., Philadelphia, Pennsylvania 


Durinc the last five years the authors have studied the electrophoretic 
patterns of the serum proteins from approximately 2,000 patients who suf- 
fered from the wide variety of pathologic conditions encountered in general 
hospital practice. Throughout this period, interest has been directed to the 
clinical significance of protein moieties with abnormal electrophoretic mobil- 
ities, and within the last year, especial attention has been focused upon a 
component which migrates between alpha-2 and beta globulins. 

Since there is confusion in the literature regarding the designation of 
abnormal serum proteins migrating between alpha-2 and beta globulins, a 
chronologic resumé of pertinent nomenclature is presented in table 1. In 
1951 Bernfeld and co-workers * reported a protein with mobility midway 
between alpha-2 and beta globulins in serum from a patient with neurogenic 
sarcoma of the kidney. The authors designated this protein fraction 
“alpha-3 globulin.” In 1953 Bernfeld and associates * reported “alpha-3” 
globulinemia in a case of rheumatoid arthritis. Donzelot and associates ” 
in 1954 observed this fraction to be a transitory phenomenon in cases of 
myocardial infarction, and they also used the designation “alpha-3 globulin.” 
In 1954 McQueen et al." described a similar electrophoretic peak in a case 
of rheumatoid arthritis. They stated that this was a common finding in 
collagen diseases, and called the fraction “split beta globulin.”” Block et al.° 
in 1955 noted the occurrence of the fraction in sera from five patients with 
primary amyloidosis. These authors referred to this unusual component 
as “alpha-two prime globulin.” Parenthetically, in the same year (1955), 
Wajchenberg and Hoxter °° added to the confusion in nomenclature by 
using the term “alpha-3 globulin” to apply to an abnormal fraction with a 
migration between alpha-1 and alpha-2 globulins. This was apparently the 
same component which had been named “alpha-x globulin” by Mehl et al.** 
in 1949. Matsui and Tamura ® in 1956 observed a component between 
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alpha-2 and beta globulins in two of 76 patients with tuberculosis. These 
workers conformed to the precedent established by Bernfeld and called the 
fraction “alpha-3 globulin.” Stern et al.** in 1957 found the same fraction 
to occur occasionally in sera from normal children, and not infrequently in 
sera from children with chronic renal or liver disease. After a review of 
the pertinent nomenclature, Stern and co-workers decided to label the frac- 
tion “U protein.” Recently, Sternberg ** has reported a fraction between 
alpha-2 and beta globulins in sporadic cases of mammary carcinoma, in 
patients with myocardial infarction, and also in obesity. Sternberg applied 
the term “split-beta globulin” to the abnormal fraction. We have chosen 
to follow the precedent established by the early workers, and prefer the desig- 
nation “alpha-3 globulin.” 

It should be mentioned that abnormal globulins present in the sera of 
patients with multiple myeloma are conventionally designated as ‘““M” globu- 
lins,” ** *° *° regardless of their mobilities in relation to the normal globulin 
components. A few patients with multiple myeloma demonstrate “M”’ 


TABLE 1 


Nomenclature of Serum Protein Fractions with Electrophoretic Mobility 
Between Alpha-2 and Beta Globulins 


Author Date Designation 

1. Bernfeld, Bonner and Homburger“ 1951 Alpha-3 gjobulin 
2. Bernfeld, Donahue and Homburger“ 1953 Alpha-3 globulin 
3. Donzelot, Kaufmann, Dauzier and Majerus“ 1954 Alpha-3 globulin 
4. McQueen, O’Shea and Summerfield @ 1954 Split beta globulin 
5. Block, Rukavina and Curtis“ 1955 Alpha-2’ globulin 
6. Matsui and Tamura) 1956 Alpha-3 globulin 
7. Stern, Mais and Boggs? 1957 U-protein 

8. Sternberg “” 1958 Split beta globulin 
9. Present authors 1959 Alpha-3 globulin 


globulin with mobility intermediate between alpha-2 and beta globulins, and 
such peaks cannot be distinguished from the alpha-3 globulins observed in 
other conditions.” 

From this introduction it is evident that alpha-3 globulinemia is a 
nonspecific finding which has been reported in a variety of neoplastic, infec- 
tious, inflammatory and metabolic disturbances. It was surprising, there- 
fore, to observe in seven patients of our series that alpha-3 globulinemia ap- 
peared to be associated with a distinctive clinical picture. These seven 
patients were all beyond thé age of 55, and they suffered from chronic my- 
algia, arthralgia, anemia, fever, emaciation, pleurisy and dermatitis, in the 
absence of any demonstrable etiologic agent or specific pathologic lesion. 


PROCEDURE 


The electrophoretic fractions of the serum proteins were undertaken on the same 
day the specimens were collected. The venipunctures were performed with especial 
care to avoid stasis and hemolysis. The authors have observed that alpha-3 globulin 
fractions diminish in concentration and eventually may disappear if the serum is 
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allowed to stand for a day or more at room temperature, or if the serum is subjected 
to freezing and thawing. : 

For electrophoretic analyses the authors employed their modification of the 
Grassmann-Hannig procedure.'* Electrophoretic migrations were performed 
in the Arthur H. Thomas horizontal electrophoresis cabinet. Depending upon the 
concentration of total protein, 6 to 12 lambda of serum were applied to strips of 
Whatman #1 filter paper, saturated with 0.065 M barbital buffer at pH 8.6. All of 
the separations were accomplished at room temperature during a period of 18 hours, 
with a direct current of 85 volts. 

After removal from the electrophoresis cabinet, the strips were dried at 100° C. 
for 30 minutes, and then were stained for 20 minutes with a saturated solution of 
amido black 10B (Beyer), dissolved in a 9-to-1 mixture of absolute methanol and 
glacial acetic acid. The excess stain was eluted by four 30-minute washes in a 
9-to-1 mixture of methanol and acetic acid. The strips were kept in constant agita- 
tion throughout the staining and washing period by use of a Boerner shaking ap- 
paratus. The strips were then dried for 15 minutes at 100° C. 

Measurements of optical density of the stained strips were made at 500 my with 
the Spinco model RB Analytrol densitometer, equipped with a B-2 cam, calibrated 
to record directly in optical density units. Gaussian curves were constructed for 
each protein fraction, and the areas beneath each component were computed from the 
Analytrol integration record. 

The concentrations of total protein were measured chemically by the Kingsley 
biuret procedure,” standardized by Pregl-Kjeldahl analyses for nitrogen,®’-5® em- 
ploying the traditional conversion factor of 6.25 gm. of protein per gram of nitrogen, 
instead of the more precise factor of 6.54, which we have recently reported.®*® This 
was done in order that all of the electrophoretic fractionations in the series might be 
quantitatively comparable. The concentration of each protein fraction was estimated 
from the values for total protein and percentile distribution. 

By the use of special procedures for electrophoresis, several workers have re- 
ported subfractionations of the globulin moieties of normal and pathologic serums. 
These special procedures have involved the addition of non-ionic detergents or cal- 
cium ions to barbiturate buffers,1*: 2%, 24,27 the use of borate buffers,’»® rapid frac- 
tionation at high voltage,** and the utilization of starch-gel instead of filter paper 
as the supporting medium.*? None of these special technics was employed in the 
present investigation. The alpha-3 globulin fractions reported in our studies were 
always present as separate, clearly visible bands on the electrophoresis strips. In 
general, such distinct bands were not observed with our technic unless the concentra- 
tion of the alpha-3 globulin exceeded 0.3 gm. per 100 ml. 


CLINICAL STUDIES 


Among the more than 2,000 patients whose serum proteins were frac- 
tionated by paper electrophoresis, the authors encountered 26 cases in which 
the concentrations of alpha-3 globulin exceeded 0.3 gm. per 100 ml. Fig- 
ure 1 shows a paper electrophoretogram to illustrate the typical patfern of 
alpha-3 globulinemia. Although less than 5% of the serums were obtained 
from children, it is noteworthy that six of our 26 cases of alpha-3 globu- 
linemia occurred in children. Two of these children suffered from nephro- 
sis, two had acute rheumatic fever, one had amyloidosis secondary to bron- 
chiectasis, and one suffered from a megaloblastic anemia. 

Table 2 lists the primary diagnoses in the 20 adult patients whose con- 
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ELECTROPHORETIC PATTERN ALPHA-3 GLOBULINEMIA 
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centrations of alpha-3 globulin in serum were greater than 0.3 gm. per 
100 ml. Five of the patients suffered from multiple myeloma, and two 
patients had chronic glomerulonephritis. In six additional cases the pri- 
mary diagnoses were toxemia of pregnancy, infectious hepatitis, lupus 
erythematosus, mammary carcinoma, amyloidosis associated with bronchi- 
ectasis, and generalized psoriasis. In the remaining seven patients, the 
age incidence, symptomatology, physical and laboratory findings, and the 


TABLE 2 


Diagnoses in 20 Adult Patients with Concentrations of Alpha-3 
Globulin Greater than 0.3 gm. per 100 ml. 


Multiple myeloma 
Glomerulonephritis 
Toxemia of pregnancy 
Infectious hepatitis 

Lupus erythematosus 
Mammary carcinoma 
Amyloidosis (bronchiectasis) 
Generalized psoriasis 
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NORMAL SERUM PROTEINS. E.B.9 58 
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Fic. 2, Electrophoretic patterns of the serum proteins of seven patients with alpha-3 
globulinemia who showed a distinctive clinical syndrome. 
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TABLE 3 


Electrophoretic Fractionations of the Serum Proteins in Patients with Alpha-3 
Globulinemia Associated with the Myalgia-Arthralgia Syndrome 


Total Albania Total Alpha-1 | Alpha-2 | Alpha-3 Beta Gamma 
Patient Protein 'm./100 Globulin A/G Globulin | Globulin | Globulin | Globulin | Globulin 
gm./100 | ® ped gm./100 Ratio gm./100 | gm./100 | gm./1 gm./100 | gm./100 
ml, 3 ml. ml. ml. ml, ml, | ml. 
EB 9° 58 6.0 2.0 4.0 0.5 0.3 0.7 04 0.8 1.8 
OG of 62 6.8 1.8 5.0 04 0.6 Po Ge 0.8 1.3 1.6 
ES @ 68 8.3 2.9 5.4 0.5 0.8 | 0.5 1.4 0.8 1.9 
HP of 56 4.3 1.6 y Be 0.6 0.3 |} 03 0.4 0.8 0.9 
HD o' 55 6.9 1.5 5.4 0.3 0.7 | 0.4 1.4 | 09 2.0 
AW 56 4.7 2.0 2.7 0.7 0.4 0.5 OS 0.7 
ED @ 62 5.7 2.7 3.0 0.9 0.4 0.6 | 0.5 0.5 1.0 
Normal mean| 7.14 3.65 3.49 1.05 0.4 | 0.67 — 0.91 1.53 
+2S.D. 6,48-7.80 | 3.03-4.27 | 2.81-4.17 | 0.88-1.25 | 0.22-0.62 | 0.43-0.91 — 0.65-1.17 | 1.17-1.89 
| 


clinical courses bore such striking similarities that the authors believe they 
warrant a special classification. The electrophoretic patterns of the serum 
proteins from these seven patients are shown in figure 2, together with a 
normal electrophoretic pattern for comparison. In table 3, the concentra- 
tions of the serum protein fractions in these cases are compared with values 
obtained in a normal population.*® It will be noted that the concentrations 
of alpha-3 globulin varied from 0.4 to 1.4 gm. per 100 ml., and that the only 
other consistent abnormality observed in these fractionations was diminished 
concentration of serum albumin. In six of the seven cases the albumin/ 
globulin ratio was below the normal range. The concentration of gamma 
globulin was abnormally low in three instances (table 3). 

A tabulation of the most prominent clinical features in our seven patients 
is presented in table 4. The patients were all white adults, ranging in age 
from 55 to 68 years. The sex distribution was four males and three females. 
In all cases, the major presenting complaints were myalgia and arthralgia 
which affected principally the lower extremities. The patients uniformly 
suffered from pain and tenderness in the muscles of the thighs and calves. 
It was difficult to differentiate this myalgia from the arthralgia which in- 
volved primarily the hips, knees and ankles. In addition, one patient com- 
plained of pain in an arm and elbow, while another had pain in both 


TABLE 4 
Resumé of Clinical Findings 


ortisone 
1—EB 9 58 xX xX X X xX X 
2—OG 62 xX ». 4 x X xX 
3—ES 9 68 xX xX xX xX 
4—HP 56 xX xX xX xX X 
5—HD 55 xX xX xX xX xX 
6—AW 56 xX xX xX xX xX x 
7—ED 9? X x xX xX xX 
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shoulders. With a single exception, the myalgia and arthralgia of the 
lower extremities were bilateral phenomena. Physical findings included 
tenderness of the affected muscles, slight swelling of the affected joints, and 
pronounced pain on passive motion of the extremities without any note- 
worthy limitation in the excursion of the joints. There was no indication 
of thrombophlebitis, and no Homans’ sign was elicited. Despite the myalgia 
and arthralgia, muscular wasting was minimal, and no contractures or de- 
formities were observed. X-ray examinations of the joints and long bones 
revealed no abnormalities. The patients’ symptoms were chronic in nature, 
and of such severity that, among the five surviving patients, two have been 
invalids for over a year. 

Chronic fever was a prominent finding in all of the cases. Typically, 
the fever was low grade, occurred in the afternoon, and ranged from 99° 
to 100° F. In addition, the patients were subject to periodic exacerbations 
of fever which reached 101° to 102° F. These febrile episodes were of 
varying frequency, but often recurred once or twice a week. In one patient 
the fever occurred most often during the night, and was associated with 
profuse sweating. 

Most of the patients were anemic; their concentrations of hemoglobin 
ranged from 7.2 to 13.2 gm. per 100 ml. Bone marrow examinations in 
most instances revealed a moderate erythroid hyperplasia. Radioactive 
ferrokinetic studies in one patient indicated an increased rate of erythrocyte 
destruction. The total leukocyte and platelet counts were normal, but dif- 
ferential leukocyte counts revealed slight eosinophilia in two patients. 
Repeated L.E. preparations were performed in all cases and were uniformly 
negative. 

Without exception, the patients were emaciated. Most of the patients 
gave histories of 10- to 20-pound losses of weight which coincided with the 
onset of symptoms. One patient who was incapacitated by myalgia and 
arthralgia became progressively anemic and debilitated, and died at home. 
Unfortunately, no postmortem examination was performed in this case or 
in the other fatality of the series, who died from sequelae of an automobile 
accident. 

Four of the patients complained of recurrent attacks of pleuritic pain in 
the chest. Sharp discomfort on respiration was usually associated with 
muscular tenderness in the chest wall. Typically, the episodes of sharp 
chest pain would last for only a few hours, although the residual myalgia 
might persist for days. In two of these patients there was radiologic 
evidence of pleural thickening. Angina pectoris did not occur in any of 
the patients, nor was there any physical or electrocardiographic evidence of 
heart disease. 

In three cases a dermatitis was present over the lower extremities. The 
skin of the legs of two of the patients was thin, dry and covered with patchy 
erythema, without predilection for extensor or flexor surfaces. The third 
patient was subject to recurrent purpuric eruption over the ankles and legs. 
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Therapy with corticosteroids was attempted in four cases and was at- 
tended by clinical improvement. One patient responded dramatically to 
Meticorten administration, with complete remission of her symptoms after 
three days of therapy. It is interesting to note that the alpha-3 globulin 
and C-reactive protein, which had been repeatedly demonstrated in this 
patient’s serum, disappeared after one week of Meticorten therapy, and the 
elevated erythrocyte sedimentation rate concurrently returned to the normal 
range. 

Each of the patients was subjected to extensive bacteriologic, parasi- 
tologic and serologic study, but in no case was there evidence of any in- 
fectious process. Abnormalities in the results of chemical studies of the 
serum or urine were, with a few exceptions, limited to determinations of 
various protein moieties. In addition to the hypoalbuminemia and alpha-3 
globulinemia, one patient’s serum contained C-reactive protein, while an- 
other's contained cryoglobulins. Biopsies of skin and muscle were per- 
formed in each case, but histologic examination failed to reveal any specific 
pathologic lesions. 


DIscuSSION 


In the production of alpha-3 globulinemia, three factors appear to be 
paramount: (1) nutritional disturbances, (2) production of abnormal pro- 
teins by neoplastic tumors, and (3) hemolysis with formation of hemo- 
globin-haptoglobin complexes. 

Nutritional Disturbances: Fischer and Garrity ** in 1953 reported an in- 
vestigation of protein metabolism in rats who were fed a casein diet deficient 
in choline. Electrophoretic fractionation of the serum proteins of these 
animals yielded increased concentrations of alpha globulins, and a splitting 
of the alpha-2 globulin fraction into two components. These abnormalities 
failed to develop in control animals fed. the same diet with supplemental 
choline. Recently, Stevenson et al.** observed a splitting of the alpha-2 
globulin in sera from ascetic monks who subsist on a frugal diet in which 
the only sources of animal protein are milk and cheese. Although all of the 
patients in our series were poorly nourished, none gave any history of un- 
usual dietary habits. It is of interest that Gerd and his associates *° have 
observed splitting of the beta globulin component into two subfractions in 
instances of alimentary hyperlipemia, and Christiansen * has noted a similar 
splitting of the beta globulin fraction after the intravenous administration 
of heparin. 

Abnormal Proteins from Neoplastic Tumors: The unusual globulins 
found in sera from patients with multiple myeloma are believed to originate 
in the abnormal plasma cells. Evidence in support of this hypothesis was 
furnished by Martin,” who concluded from electrophoretic and ultracentri- 
fugal studies that the abnormal serum globulin in a case of multiple myeloma 
was identical with a globulin extracted from the patient’s tumor tissue at 
autopsy. 
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Mammary carcinoma is another neoplasm which apparently produces 
abnormal serum globulins. In our series, alpha-3 globulinemia occurred 
in a patient with metastatic carcinoma of the breast. Mammary carcinoma 
was cited as a cause of alpha-3 globulinemia (‘“‘split beta globulin’) by 
Sternberg.*7 This worker also found a similar fraction in serum obtained 
from the mammary veins of lactating rabbits.“ 

Despite careful investigation, no evidence of neoplasia could be found 
in any of the seven patients who suffered from the myalgia-arthralgia syn- 
drome. None of these patients gave radiologic, hematologic or histologic 
evidence of multiple myeloma. The authors are thus unable, in the light 
of their present knowledge, to implicate malignant neoplasia as an etiologic 
factor. 

Hemoglobin-Haptoglobin Complex: In 1949, Moore and co-workers * 
reported that free hemoglobin has an electrophoretic mobility which is ap- 
proximately the same as serum beta globulin. The investigations of 
Laurell and Nyman,” Jayle and Boussier *° and others ** 
have demonstrated that hemoglobin, when mixed with serum, combines 
with a protein component in the alpha-2 globulin fraction, named “hapto- 
globin.” The resulting hemoglobin-haptoglobin complex has an electro- 
phoretic mobility of alpha-3 globulin. Thus, when increasing quantities of 
hemoglobin are added to serum, the concentration of alpha-2 globulin is 
observed to decrease, coincident with the development of an alpha-3 globulin 
fraction composed of the hemoglobin-haptoglobin complex. This alpha-3 
globulin peak becomes progressively more prominent, until all of the avail- 
able haptoglobin is bound. Beyond this point, additional hemoglobin 
remains in the free state, and produces an augmentation of the beta globulin 
fraction. The presence of a circulating hemoglobin-haptoglobin complex 
was considered as a possible cause of alpha-3 globulinemia in the present 
series of patients. Spectroscopic and spectrophotometric studies of serums 
from our patients with alpha-3 globulinemia failed to reveal any absorption 
bands of hemoglobin or its derivatives. 

Relationship to the Collagen Diseases: From a clinical prceers each of 
our seven patients with the myalgia-arthralgia syndrome appeared to suffer 
from a collagen disease which bore a resemblance to dermatomyositis. How- 
ever, in our patients the histopathologic findings usually observed in der- 
matomyositis were absent. There were also salient dissimilarities between 
the clinical findings in our patients and those usually encountered in derma- 
tomyositis. Periorbital edema, facial erythema, dysphagia, muscular weak- 
ness, atrophy and contractures, brawny edema of the extremities, and 
creatinuria are commonly found in dermatomyositis; *” **”** they were 
not observed in our patients. Furthermore, the lower extremities were 
principally affected in our patients; arthralgia and pleurisy were prominent 
features, and the onset appeared in the sixth and seventh decades. 

Abnormalities of the serum globulin moieties occur in virtually all of 
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the collagen diseases.** These disturbances are reflected not only in the 
electrophoretic patterns ** 4% 5% 54 but also in the frequent presence 
of cryoglobulins, antistreptolysins, sheep erythrocyte agglutinins and C- 
reactive proteins. Several investigators *** ** have drawn attention to the 
fundamental similarities of the collagen diseases and have emphasized that 
aberrations of the serum proteins are usually encountered. The presence 
of alpha-3 globulin in the serum of our patients is presumed to be a reflection 
of such disturbance. 
SUMMARY 


Alpha-3 globulin is an abnormal component of the serum proteins which 
has an electrophoretic mobility intermediate between alpha-2 and beta 
globulins. In the authors’ series of approximately 2,000 electrophoretic 
fractionations, alpha-3 globulin was observed in concentrations greater than 
0.3 gm. per 100 ml. in sera from 26 patients who suffered from a variety 
of neoplastic, infectious and metabolic disturbances. 

In seven of the patients, alpha-3 globulinemia was associated with a dis- 
tinctive clinical picture which included chronic myalgia, arthralgia, anemia, 
emaciation, fever, dermatitis and pleurisy. No etiologic agent or specific 
pathologic lesion could be identified. In this group of patients, the age 
incidence (55 to 68 years), symptomatology, physical and laboratory find- 
ings and chronic clinical courses bore such striking similarities that the 
authors believe they warrant special classification. 
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SUMMARIO IN INTERLINGUA 


Globulina alpha-3 es un componente anormal de proteina seral. Su mobilitate 
electrophoretic es inter globulina alpha-2 e globulina beta. In nostre serie de ap- 
proximativemente 2.000 fractionationes electrophoretic, globulina alpha-3 in concen- 
trationes de plus que 0,3 g per 100 ml esseva observate in seros de 26 patientes con 
un varietate de disturbationes neoplastic, infectiose, e metabolic. 

In septe del patientes, globulinemia alpha-3 esseva associate con un distinctive 
aspecto clinic que includeva chronic myalgia, arthralgia, anemia, emaciation, febre, 
dermatitis, e pleuritis. Nulle agente etiologic e nulle specific lesion pathologic esseva 
identificabile. In iste gruppo de patientes, le periodo del vita (etates de inter 55 e 
68 annos), le symptomatologia, le constatationes physic e laboratorial, e le chronic 
curso clinic exhibiva similitudes que esseva si frappante que le autores crede que un 
classification special de illos es justificate. 
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THE CLINICAL IMPLICATIONS OF HYPOGAMMA- 
GLOBULINEMIA IN PATIENTS WITH CHRONIC 
LYMPHOCYTIC LEUKEMIA AND LYMPHO- 
CYTIC LYMPHOSARCOMA * + 


By Joun E, ULTMANN, WINTHROP FisH, ELLIott OssERMAN 


and ALFRED GELLHORN, F.A.C.P., New York, N. Y.t 


ALTHOUGH many patients with agammaglobulinemia have been re- 
ported since 1952, there are few reports and surveys of serum gamma 
globulin depressions in association with chronic lymphocytic leukemia 
(CLL) and lymphocytic lymphosarcoma (LyLysa). The clinical implica- 
tions of this complication are rarely mentioned. Jim and Reinhard re- 
ported one patient with agammaglobulinemia and chronic lymphocytic 
leukemia in 1956,’ and then reviewed 49 additional patients a year later.’ 
He noted that in his 50 unselected patients with chronic lymphocytic leu- 
kemia there was significant hypogammaglobulinemia (HGG) in about a 
third. Wall et al.* performed filter paper electrophoretic analyses of the 
sera of 495 patients with primary disease of the reticuloendothelial system. 
In their study they found that 21.8% of the patients had HGG. Of 109 
patients with chronic lymphocytic leukemia, 40% of the patients had low 
gamma globulin levels. Review of the literature at that time showed an 
additional 32 patients with HGG among 184 patients with CLL, reported 
by 14 authors. Creyssel et al.* have also found a striking decrease of 
gamma globulin in half of 38 patients with CLL. Hudson and Wilson * 
recently surveyed 40 patients with CLL and found that 70% had a moderate 
to severe HGG, and that infectious complications occurred more frequently 
in these patients. 

The present report is a summary of our findings in 60 patients with 
chronic lymphocytic leukemia or lymphocytic lymphosarcoma seen at the 
Francis Delafield Hospital from 1952 to 1957. In this study an attempt 
was made to determine the relationship of the appearance of HGG to the 
extent and duration of disease, to examine the clinical implications of HGG 
once it was manifest, and to observe the course of patients with HGG who 
had remissions of their primary disease process. 

* Received for publication January 16, 1959. 

From the Department of Medicine, Columbia University College of Physicians and 
Surgeons, and the Medical Service of the Francis Delafield Hospital, New York, N. Y 

¥* The work on which this paper is based was supported in part by a grant from the 
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168th Street, New York 32, N. Y. 
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MATERIALS AND METHODS 


The records were examined of all patients indexed at the Francis Dela- 
field Hospital as chronic lymphocytic leukemia or lymphocytic lympho- 
sarcoma from 1952 to the end of 1957. Patients who had had at least 
one determination of total serum protein and a serum protein electrophoretic 
pattern were included in the study. The patients’ charts were reviewed, 
specifically noting duration of disease, physical findings and various labora- 
tory studies, including complete blood counts. Incidence. of infection pre- 
ceding as well as following the establishment of the diagnosis of HGG was 
carefully studied. An attempt was made to correlate the onset and course 
of infectious periods with administration of steroid therapy, cytotoxic 
agents or radiation. For purposes of comparison, the number of days a 
patient was ill with an infection has been tabulated as “infection-days.” 
Total proteins were determined by Kjeldahl’s method, and serum protein 
electrophoresis by a modified filter paper technic. A normal serum sample 
was run simultaneously with and adjacent to each patient’s sample. Pro- 
teins were stained with bromphenol blue dye. A relative quantitative esti- 
mation of the gamma globulin content was obtained by cutting out the 
gamma globulin section from each sample and its adjacent normal, eluting 
the dye with 0.01N NaOH, and analyzing the eluates spectrophotometri- 
cally at 595 my. The relative concentration of gamma globulin in the 
patient’s sample was then expressed as a percentage of the control sample. 
Normal total protein values ranged from 6.5 to 7.5 gm.%. The level of 
gamma globulin in normal sera ranged from 12 to 20% of the total protein, 
with a median value of 18%. For the purposes of the present study, hypo- 
gammaglobulinemia (HGG) was defined as the condition in which the 
gamma globulin level was 50% or less of normal. 

In the present study, no attempt was made to measure antibody produc- 
tion in patients with or without HGG. Extensive studies by Larson et al.,” 
Good and Varco ® and others **° have recently been reported and indicate 
a decrease in antibody production in patients with HGG. 


RESULTS AND DiIscussION 


In table 1 are summarized the findings in the 60 patients with CLL and 
LyLysa included in this study. There were 35 men and 25 women. The 
ages ranged from 23 to 82, with half of the patients over 50. The series 
was almost equally divided between patients with CLL (33 cases) and 
patients with LyLysa (27 cases). In the latter group there were’a few 
patients who, in the final stages of their disease, developed leukocytosis and 
lymphocytosis. 

It is evident in table 1 that the extent of disease varied greatly in the 
patients studied. Fourteen patients-had only regional lymph node involve- 
ment, while 35 showed generalized lymphadenopathy. Thirty-one patients 
demonstrated hepatomegaly and 34 splenomegaly. In the patients with 
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HGG and LyLysa, only two had adenopathy confined to one region, whereas 
12 of 41 patients without HGG had regional disease. There was no corre- 
lation between the presence of hepatosplenomegaly and the appearance of 
HGG. Although the diagnoses in the study were approximately evenly 
divided between LyLysa and CLL, in the group with HGG there were 
twice as many patients with CLL (13 patients) as with LyLysa (six). 
White blood cell counts ranged from leukopenic levels to as high as 900,000 
per cubic millimeter. These findings suggest that the appearance of HGG 
may be related to the extent of disease. However, the fact that HGG did 
appear in two patients with localized LyLysa (see Case Reports) and did 
not appear in a number of patients with extensive involvement by disease 
makes it difficult to be certain that the degree of lymphoid involvement 
bears a direct relationship to the appearance of HGG. 


TABLE 2 


Relationship of Infection to Low Serum Gamma Globulin Level and to Steroid Therapy 
in 60 Patients with Chronic Lymphocytic Leukemia and 
Lymphocytic Lymphosarcoma 


Normal Gamma Globulin Low Gamma Globulin 
No. of patients 41 19 


No. of patients without 
infection (and per cent of 
patients) 35 (85%) 2 (11%) 


No. of patients without 
infection treated with steroids 10 1 


No. of patients with infection 
(and per cent of patients) 6 (15%) 17 (89%) 


Infection-days analyzed in 
this report 344 2460 


Average infection-days per 


patient (and range) 145 


57 
(15-130) (15-450) 
Infection-days while on 


steroids (and per cent of 
total infection-days) 153 (44%) 1066 (43%) 


Table 2 summarizes the relationship of infection to HGG and to steroid 
therapy in this group of 60 patients. There were 19 patients with HGG 
and, of these, 17 patients (89%) had serious infections. In these patients, 
infections appeared to occur more frequently and to last a longer period of 
time than in patients with normal gamma globulin. Although there was 
a wide range in the number of days patients were ill with infections, the 
average was 145 infection-days per patient. In contrast, among the 41 
patients who had slightly decreased or normal gamma globulin levels (above 
50% of normal), only six (15%) had episodes of infections with an aver- 
age of 57 infection-days per patient. These findings emphasize that patients 
with CLL or LyLysa who develop HGG are subject to recurrent serious 
infections, and that the natural history of their disease process is different 
from that of patients who do not develop this disturbance of gamma globu- 
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lin formation. In both groups, about half of the infections occurred during 
administration of steroid therapy. Long-term steroid therapy can be com- 
plicated by serious infection regardless of the gamma globulin level. How- 
ever, in a number of patients developing infection during therapy, remission 
of infection occurred without discontinuing steroids. The present data do 
not lend themselves to a conclusive statement regarding the relationship of 
‘steroid therapy to infection in patients with HGG. 

All but four of the 60 patients had received radiotherapy, chemotherapy 
or both during the course of their disease. There appeared to be no rela- 
tionship between the type and intensity of therapy and the onset of HGG, 
or the occurrence of infections. In some patients there appeared to be a 
decrease of the number of infections following remission of the CLL or 
LyLysa with alkylating agents. This was probably due mainly to a 
reappearance of polymorphonuclear leukocytes, since the gamma globulin 
levels did not improve in any of these patients. In the 19 patients with 
HGG, the gamma globulin levels fell progressively in 13 patients, although 
seven patients had a moderate to marked general and hematologic improve- 
ment. In two patients the HGG was static, as was the disease process, 
while in three there was no change in HGG, although the disease progressed. 
Only in one patient was there an increase of gamma globulin during gen- 
eral hematologic improvement (table 1, case 13). In this patient with 
LyLysa and severe malabsorption syndrome secondary to gastrointestinal 
involvement, the protein level in general, as well as the gamma globulin 
level, rose significantly during a steroid-induced remission. The gamma 
globulin level did not return to normal, however, and there was no change 
in the incidence of infections. 

Staphylococcal infections predominated in the patients with HGG. 
Table 3 tabulates the types of infections and results of bacterial cultures in 
the 23 cases with significant infections. Recurrent, often prolonged epi- 
sodes of superficial and deep Staphylococcus aureus infections in patients 
with HGG (81%) comprised most of the infection-days. Pyoderma, ab- 
scesses, furunculosis and dacryocystitis were the most common staphylo- 
coccal infections, although a few patients had staphylococcal pneumonia. 
One patient had staphylococcal septicemia. In almost all instances where 
the antibiotic sensitivity was determined, the staphylococci cultured from 
these patients were eventually resistant to antibiotics commonly in use at 
this hospital. In spite of the resistance of these organisms, individual in- 
fections usually improved coincident with local measures, administration 
of various antibiotics or administration of gamma globulin, or with a com- 
bination of these therapies. In only one patient did intensive, prolonged 
antibiotic therapy result in a complication. In this instance the patient 
died of acute membranous colitis, which occurred in the second year of 
intermittent antibiotic therapy (table 1, case 17). It will be noted that 
nonspecific infections, particularly of the respiratory and urinary passages, 
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accounted for almost all of the infection-days in patients without HGG. 
The present findings are not unlike those reported in patients with con- 
genital agammaglobulinemia, who also are subject mainly to recurrent 
bacterial rather than to viral infections, and who are particularly susceptible 
to S. aureus infections.” 

In this group of 60 patients were four with herpes zoster. Three had 
severe HGG and one had a moderately reduced gamma globulin level 
(56%). The latter patient, and one with HGG, developed generalized 
herpes, and both succumbed to this complication. Notably in the patient 
with HGG, there was a superimposed staphylococcal infection in the vesicles. 
Matras ** has commented about the increased tendency of herpes zoster to 
become generalized in patients with CLL, but no values for gamma globulin 
levels are given in his report. 

Analysis of the mean survival from date of diagnosis indicates that, 
whereas the 41 patients without HGG had a mean survival of 15.7 months, 


TABLE 3 


Types of Infections in 23 Patients with Chronic Lymphocytic Leukemia and 
Lymphocytic Lymphosarcoma 


: ection-days in atients 17 Patients 
Type of Infection All 23 Patients with Normal with Low 
Gamma Globulin | Gamma Globulin 


I. Pathogenic organism not cultured : 277 376 
II. Specific organism cultured: 
Staphylococcus aureus 47 1791 
Escherichia coli 
Proteus vulgaris 
Streptococcus hemolyticus 
Other 


the patients with HGG had a mean survival of 35.2 months. These fig- 
ures may be misleading in part, because in the former group, 23 patients 
are still living, whereas in the latter only six survived. It would neverthe- 
less appear that HGG is, in general, a phenomenon seen late in the course 
of CLL and LyLysa occurring in the patients with the most extensive 
involvement by disease. In one patient, now living, in whom the diagnosis 
of CLL was established four and one half years ago, the gradual decrease 
of gamma globulin during the last year is documented (table. 1, case 11; 
see Case Reports). In another patient, on the other hand, the HGG was 
long-standing before LyLysa was diagnosed by biopsy of the supraclavicular 
fat pad (table 1, case 5; see Case Reports). A similar case has been de- 
scribed by Wall et al. Lymph node biopsy may be of diagnostic value in 
patients with unexplained adult HGG. 


SUMMARY AND CONCLUSIONS 


In an analysis of the course of 60 patients with chronic lymphocytic 
leukemia (CLL) or lymphocytic lymphosarcoma (LyLysa), it was ob- 
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served that hypogammaglobulinemia occurred in one third of the patients. 
The low gamma globulin levels were usually observed late in the course of 
the illness, and usually in patients with extensive involvement by disease. 
Appearance of the HGG modified the natural history of the CLL or LyLysa, 
so that recurrent infections, caused predominantly by S. aureus, became one 
of the more prominent and troublesome features of the disease. Individual 
infections were controlled with local measures, appropriate antibiotics and 
possibly by administration of gamma globulin. Hematologic and general 
improvement following chemotherapy or radiotherapy was not accompanied 
by significant improvement of the gamma globulin level in any of the 
patients. 


CasE REpPorRTS 


Case 5. A 67 year old retired man (table 1, case 5) had been well until eight 
months prior to admission (May, 1956), when he noted progressive weight loss, 
recurrent fever to 104° F., night sweats, and cough. Physical examination was 
essentially within normal limits. Laboratory findings showed a hemoglobin of 12.1 
gm.%, a white blood cell count of 12,250 per cubic millimeter, with a normal differ- 
ential count, normal platelet count, and an erythrocyte sedimentation rate of 35 
mm./hr. Chest x-ray showed slight fullness of the right hilum and streaky densities 
extending to the infraclavicular region. Subsequently these streaky densities de- 
creased, and it was felt that this represented a resolving inflammatory process which 
might have improved coincident with penicillin and streptomycin therapy. Sputum 
examinations for acid-fast bacilli and tumor cells were negative. Routine sputum 
and blood cultures did not demonstrate any pathogenic organisms. Cold agglutinins 
and tuberculin tests were negative. Subsequent x-rays of the chest, taken in July, 
1956, showed complete resolution of the densities and a normal right hilum. The 
patient was at this time feeling well and gaining weight. Nevertheless, a few addi- 
tional studies were done. Among these was a total serum protein of 6.0 gm.% 
and a serum electrophoretic pattern showing marked decrease of gamma globulin. 
At the end of July, 1956, the patient had a hair follicle infection in the nose, re- 
sponding to antibiotics. He was then entirely well until December, 1956, when he 
returned with multiple superficial and deep staphylococcal infections. Except for 
these infections, physical examination was entirely negative. Laboratory studies 
revealed a hemoglobin of 12.8, a white blood cell count of 15,400, with 79 neutrophils 
and 15 lymphocytes, platelets, 290,000, and an erythrocyte sedimentation rate of 
14 mm./hr. The predominant organism cultured from various sites was hemolytic 
S. aureus, highly sensitive to all antibiotics. The patient improved rapidly on local 
treatment and Erythromycin. Bone marrow aspiration was remarkable in the ab- 
sence of plasma cells. Because the physical examination failed to reveal any lymph 
node enlargement, a right.scalene fat pad biopsy was performed. The pathologic 
report was lymphocytic lymphosarcoma. During the last 17 months the patient has 
had three perianal abscesses, eight deep cutaneous abscesses, and one extensive 
staphylococcal pyoderma. During this time the staphylococci cultured from the pa- 
tient have become progressively more resistant to all antibiotics. Ten milliliters of 
gamma globulin have been administered every three to four weeks. At the time 
of his last clinic visit (July 16, 1959), 1 to 2 cm. axillary and inguinal nodes were 
palpable. Repeat biopsy of an axillary lymph node again demonstrated lymphocytic 
lymphosarcoma. 


Comment: This patient presented with a story of recurrent infections 
which prompted a study of his serum protein. Because of his age, it was 
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thought that this was a case of secondary hypogammaglobulinemia. Scalene 
fat pad lymph node biopsy revealed an asymptomatic lymphocytic lympho- 
sarcoma. Approximately three years after the onset of the illness, periph- 
eral lymph node enlargement was noted for the first time. The degree of 
HGG has not changed during this interval. 


Case 11. A 34 year old male (table 1, case 11) was seen at Francis Delafield 
Hospital in February, 1954, with a seven-month history of fatigue, fever and malaise. 
Four months prior to admission he had developed swelling in his neck and groin. 
Physical examination showed general lymphadenopathy, hepatomegaly and no pal- 
pable splenomegaly. Hemogram showed a hemoglobin of 15.3 gm.%, and a white 
blood cell count of 20,850 per cubic milliliter, with 35% neutrophils and 59% lympho- 
cytes. Biopsy of an inguinal node and a bone marrow aspiration confirmed the 
clinical diagnosis of chronic lymphocytic leukemia. During the subsequent six 
months the patient’s condition became worse. The leukocytes increased to 62,000 


TABLE 4 
Antibiotic Sensitivity Tests of Staphylococcus aureus Cultures, 1957--1958 


Date 
11/7/57 11/27/57 1/17/58 5/7/58 
Penicillin H R R S 
Streptomycin H R R R 
Erythromycin H R S S 
Aureomycin M R R R 
Terramycin R R R R 
Tetracycline S M S 
Chloromycetin H S S M 
Neomycin H 
Furacin H H M H 
Albamycin H H H H 
Bacitracin H H H H 
Albamycin-Penicillin H H H H 


Key: H = Highly sensitive. 

M = Moderately sensitive. 
Slightly sensitive. 
Resistant. 


S 

R 
per cubic millimeter, with 99% lymphocytes, and lymph node enlargement and hepato- 
splenomegaly became prominent. Total serum protein at this time was 7.0 gm.%, 
and the electrophoretic pattern was normal. The patient responded to radiotherapy 
given to the areas of the liver and spleen. However, within a few months right 
upper quadrant discomfort again became pronounced, and the liver was, found to be 
enlarged to 10 cm. below the costal margin. The patient required additional local 
therapy. With this treatment a remission was achieved, abnormal physical findings 
became minimal, and blood findings, except for thrombopenia, became . essentially 
normal. In September, 1955, a total serum protein was 6.4 gm.%, and the electro- 
phoretic pattern was normal. During September and October, 1955, the patient 
began to suffer with recurrent bronchitis, accompanied by low grade fever. These 
respiratory infections responded to Achromycin. During November, 1955, his leu- 
kemia had again progressed, and a third course of radiotherapy was given to the 
liver. In the winter of 1955-56, total proteins ranged between 5.0 and 5.8 gm.%, 
and a slight decrease of gamma globulin was noted for the first time. During the 
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remainder of the winter the patient had two more episodes of bronchitis and a right 
lower lobe pneumonitis with pleurisy. He was placed on chlorambucil on February 
9, 1956, and has been maintained on this drug since then, except for brief inter- 
ruptions. With this therapy his leukocyte count was kept between 2,000 and 5,000 
per cubic millimeter, and there was marked objective and subjective improvement. 
During the remainder of 1956 and in 1957 the patient did moderately well but had 
a few head colds and an episode of bronchitis. In August, 1956, a repeat protein 
determination showed 6.0 gm.% of total protein, and a decrease of gamma globulin 
to approximately 60% of normal was noted. In November, 1957, the patient de- 
veloped the first of many staphylococcal infections, a deep gluteal abscess. The 
sensitivities of this organism at this time and subsequently are shown in table 4. 
The patient did not respond to Erythromycin and local measures and, in addition, 
developed deep and superficial phlebitis of the right leg. He was admitted to the 
hospital, where a typical lesion of herpes zoster developed in the area over the right 
trapezius. His leukemic process was essentially unchanged. His white blood count 
was between 3,000 and 5,000, with up to 66% neutrophilic leukocytes. His total 
protein was 6.4 gm.%; however, the gamma globulin was now reduced to 40% of 
normal. The S. aureus cultured at this time was resistant to the antibiotics pre- 
viously used (table 4). He showed definite improvement with local measures, 
Chloromycetin and Albamycin, and concurrent administration of 30 c.c. gamma 
globulin. 

During the subsequent nine months (to August, 1958), the patient developed 
multiple superficial abscesses on two occasions, and deep gluteal or leg abscesses 
eight times. He has always responded to local measures and antibiotics, including 
Albamycin, Novobiocin and Gantrisin. Gamma globulin has been administered in 
doses of about 10 c.c. every three to four weeks. When seen in December, 1958, the 
patient’s leukemic process was ‘found to have progressed. He failed to respond to 
a course of local therapy to the liver, and died in January, 1959. Postmortem ex- 
amination showed extensive involvement by chronic lymphocytic leukemia of all 
lymph nodes, liver, spleen, gastrointestinal tract, lungs and heart. There was no 
evidence of infection at the postmortem examination. 


Comment: This patient developed HGG two and a half years after the 
onset of chronic lymphocytic leukemia. Serious staphylococcal infections 
were the predominant problem for almost one year while the underlying 
disease process was relatively quiescent. 


SUMMARIO IN INTERLINGUA 


In le analyse del curso de 60 patientes con chronic leucemia lymphocytic o 
lymphosarcoma lymphocytic, il esseva observate que hypogammaglobulinemia oc- 
curreva in un tertio del casos. Le basse nivellos de globulina gamma esseva usual- 
mente observate tardivemente in le curso del morbo e usualmente in patientes in 
qui le effectos del morbo esseva extense. Le apparition del hypogammaglobulinemia 
modificava le historia natural del leucemia o del sarcoma, de maniera que recurrente 
infectiones causate predominantemente per Staphylococcus aureus deveniva un del 
plus prominente e del plus vexante aspectos del morbo. Durante que inter 41 patientes 
con normal nivellos de globulina gamma solmente sex habeva infectiones de grado 
significative, 17 inter 19 -patientes con hypogammaglobulinemia habeva recurrente 
infectiones de natura sever. In iste secunde gruppo, le total medie de dies de 
infection per patiente esseva 145, durante que le correspondente cifra in le gruppo 
normoglobulinemic esseva 57. Le infectiones individual esseva combattite con 
mesuras local, le uso del appropriate antibioticos, e possibilemente le administration 
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de globulina gamma. Le melioration hematologic e general que resultava del chimo- 
o radiotherapia non esseva accompaniate de grados significative de melioration del 
nivello de globulina gamma in ulle del patientes. 


10. 


11. 
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PROTECTIVE ACTION OF AUTOLOGOUS MARROW 
AGAINST NITROGEN MUSTARD TOXICITY * 


By Maurice M. Brack, M.D., Francis D. Speer, M.D., and 
MartTIN L. Stone, M.D., New York, N. Y. 


A PRINCIPAL limitation in the use of currently available cancer chemo- 
therapy is bone marrow toxicity. The repeated use of drugs such as nitro- 
gen mustard leads to progressive leukopenia, thrombocytopenia, anemia and, 
finally, marrow aplasia. This sequence of events is all too familiar to the 
clinician, who is often forced to choose between standing by helplessly and 
watching the cancer kill the patient, or repeating the use of drugs which may 
lead to a hemorrhagic diathesis and death. 

Various attempts have been made to minimize the exposure of the host 
tissues to nitrogen mustard by such manipulations as intra-arterial injections 
in the region of the tumor, or the placing of tourniquets around the extrem- 
ities. Unfortunately, these devices have not proved to be practical. 

Bone marrow transplants have been tried as a means of correcting mar- 
row aplasia in animals and man. Thus far, immunologic incompatibility 
has proved to be a limiting factor in the use of this technic. It is possible, 
however, to use autologous marrow for this purpose. Such marrow, frozen 
and stored in glycerin, seems to retain viability and the capacity to repopulate 
depleted marrows.* However, this procedure is too complex for routine 
use. 

It appeared to us that the benefits of autologous marrow might be ob- 
tained by a simpler procedure, viz., the aspiration of marrow just before the 
injection of nitrogen mustard (HN2), and the subsequent return of the 
marrow 10 to 15 minutes after the injection of the drug. Since HN2 under- 
goes very rapid inactivation after injection, the returned marrow would be 
minimally, if at all, affected by the drug. As the time of removal is short, 
cellular viability should be maintained during the in vitro period. 

This paper is a preliminary report on the use of such a procedure in a 
series of 10 cases of advanced malignant neoplastic disease. 


MATERIAL AND METHODS 


The procedure employed was as follows: Three bone marrow aspirating 
needles were inserted into the sternum. Marrow was then aspirated into 


* Received for publication January 19, 1959. 
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a heparinized 20 ml. syringe. In the present study a total of 18 to 20 ml. 
of marrow was obtained in all but one case. The HN2 was then admin- 
istered in dosages varying from 0.4 to 0.65 mg./Kg. by injection into the 
tubing of a previously started infusion. In four of the cases the marrow 
aspirates were suspended in 100 ml. of normal saline and returned as an 
intravenous drip via a conventional blood recipient set. The marrow in- 
fusion was started 10 minutes after the HN2 injection and was usually 
finished within five minutes. 

In six of the cases the marrow was kept in the aspirating syringe for 
10 minutes after the HN2 injection and then returned through the sternal 
needles, which had been left in place. It was found that the reinjection of 
the aspirate into the marrow was painful unless done very slowly. In some 
cases there was a great deal of resistance to the injection. 


TABLE 1 
Cancer Cases Treated with HN2 and Autologous Marrow 


Cancer Case HN: | | | 
Ovary M. B. X-ray 30 18 , P 
Ovary R. H. X-ray 30 20 F G 
Ovary E. B. X-ray 30 20 P G 
Gastric 36 20 P-T P 
Colon 32 20 F P 
Colon x TEM, urethane, 28 6 F F 
X-ray 

Breast R..5. TEM, urethane, 24 20 P F 
x-ray 

Hodgkins F. D. oo 32 20 F G 

Lymphosa M. C. TEM, urethane, 28 20 P F 
x-ray 

Lymphosa M. S. TEM, urethane, 18 18 P F 
x-ray 


* Marrow toxic treatment within one month of HN2. 
+ P = poor; F = fair; G = good; P-T = preterminal. 


In table 1 we have listed the diagnosis, clinical status, dosage of HN2, 
volume of marrow aspirate and the effects of therapy on the clinical status 
of the patients. 

All of the cases were suffering from advanced malignant neoplastic dis- 
ease. One was considered to be preterminal. Seven had recently received 
chemotherapy and/or radiation therapy, without benefit. 

In two of the cases we repeated the procedure approximately two months 
after the initial HN2 treatment. 


RESULTS 


Clinical Toxicity: Although the dosage in most of the cases (0.6 mg./ 
Kg.) was greater than that commonly used (0.4 mg./Kg.), and was ad- 
ministered as a single injection, no unusual intensity of symptoms was pro- 
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duced. Nausea and vomiting occurred in most but not all of the cases, and 
was not excessive in any. In one case, diarrhea but no nausea or vomiting 
occurred within an hour after the HN2 injection. In one case (J. Z.) the 
initial treatment was followed by a rapidly developing pancytopenia, increase 
in preéxistent jaundice and death. This patient had massive intra-ab- 
dominal and hepatic metastases from a carcinoma of the stomach. He was 
jaundiced, and appeared to be preterminal before treatment. Following 
treatment he deteriorated rapidly, his liver became smaller, and he died eight 
days after the HN2. Permission for autopsy could not be obtained. A 
similar sequence of events occurred after the second treatment of case M. B. 
In this instance the patient was cachectic and suffered from intestinal 
obstruction due to ovarian carcinomatosis. 

None of the other cases experienced any clinical evidence of toxicity, 
nor did ecchymoses or petechiae develop. In case M. S., petechiae which 
were present before HN2 therapy disappeared after the treatment. 


TABLE 2 
Effect of HN2 and Autologous Marrow on White Blood Cell and Platelet Couits 


WBC  X 1,000 Platelets X 1,000 
Days After HN2 Days After HN2 
Case ins 
-1 3-7 12-16 20 30 12-16 
M. B. 5.0 2.1 4.3 8.1 16.6 220 175 120 210 | 265 
R. H. 5.0 2.4 a 6.5 5.3 110 215 — 190 | 220 
E. B. 5.1 1.4 2:7 5.2 10.0 200 245 210 200 | 200 
M. C. 6.0 6.0 2.6 — y oe 195 170 100 — | 165 
M. S. 5.5 7.0 6.3 110 220 — | 180 
Pe 8.3 3.6 3.2 4.7 13.3 140 100 250 192 225 
J.R. | 5.8 vite 3.5 105 | 200 
mG. 9.2 3.8 3.8 — 10.0 265 165 100 — | 400 
PF. D. 5.3 2.4 a 76 | 98 200 125 170 — | - 
5. ae 5.4 0.8 Died * 105 20 Died 


Hematologic Effects: In table 2 we have listed the sequential changes in 
the total white blood cell and platelet counts. As indicated above, case 
J. Z. experienced an extreme pancytopenia. Among the other cases the 
leukocyte count went below 2,000/cu. mm. in only one instance. This 
patient (R. H.) had just completed a course of deep x-ray therapy to the 
abdomen. Despite this the white blood cell count was within normal limits 
20 days after the HN2 therapy. 

The white blood cell counts underwent a distinct but not alarming fall 
within three to seven days. The counts then leveled off or increased in the 
12- to 16-day period. After 20 days the counts were above 4,500/cu. mm. 
in five of six cases. Thirty days after HN2 all nine cases were within the 
normal range. In fact, there was a distinct tendency for the 30-day values 
to exceed the pretreatment values. 

The effect of the HN2 on the platelet counts tended to parallel the effects 
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on the leukocytes. Except for case J. Z., none of the counts fell below 
100,000/cu. mm., and no case exhibited hemorrhagic phenomena. The 
values 30 days post-HN2 injection were equal te or greater than the pre- 
treatment levels in eight cases. 

The hemoglobin levels showed minimal changes associated with the 
treatment. In one case (R. H.) there was a distinct rise from the pretreat- 
ment value of 8.3 gm. to 13.0 gm. 30 days after treatment. This patient 
had an inoperable ovarian carcinoma with ascites. She showed distinct 
clinical improvement after treatment. It seems safe to say that, in the 
present study, the treatment had no deleterious effect on the hemoglobin 
level. 

Tumor Effect: In view of the small size of the series and the variations 
in tumor type, any evaluation of therapeutic effects must be limited. The 
findings are summarized in table 1. The designation of “good” in regard 
to therapeutic effect indicates distinct, objective decrease in tumor size, im- 
proved clinical status, decrease in ascites, etc, It should be noted that some 
of the cases experiencing “good”’ or “fair” responses had previously failed 


to respond to chemotherapy and/or x-ray therapy. 
At this time no statement can be made as to the duration of such benefits. 


CoMMENTS 


It would seem from the data that the marrow-aspiration technic mini- 
mized the marrow toxic effect of HN2. This is suggested by a comparison 
of the present data with those obtained by Bierman et al. The latter in- 
vestigated the effects of similar doses of HN2 (0.6 mg./Kg.) given as a 
single injection and in divided doses. In figure 1 we have presented the 
comparative curves for the effect of HN2 on the white blood cell count. 
From these curves it appears that the acute leukopenic effect in both series 
was essentially the same. However,:the regenerative phase of the curve 
in our data began earlier and rose faster. 

The influence of the technic on the white blood cell count is also apparent 
in cases M. S. and J. R. Patient M. S. suffered from lymphosarcomatous 
masses in the abdomen associated with massive edema of the legs and ascites. 
She had received repeated treatments with triethylene melamine (TEM) 
and x-ray radiation, with diminishing and, finally, no benefit. On June 3, 
1958, she was given 19 mg. of HN2 (0.3 mg./Kg.) after 20 ml. of marrow 
had been removed. No change occurred after treatment in her white blood 
cell or platelet counts. In fact, petechiae which were present before therapy 
disappeared and no new ones appeared. The dose, although small, was not 
inconsequential, as distinct improvement followed the treatment, i.e., de- 
crease in ascites, abdominal masses and leg edema. 

Patient J. R. had a recurrent carcinoma of the rectum associated with 
local and radiating pain. He had received radiation therapy and TEM 
plus urethane within the previous four months, without any real benefit. 
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On June 17, 1958, he was given 28 mg. of HN2 (0.45 mg./Kg.) after 6 
ml. of sternal marrow had been removed. This volume of marrow was 
only one third that removed from the other cases. It is therefore of interest 
to note that leukopenia (3,500/cu. mm.) was still present 20 days after the 
HN2 injection. This is in contrast with the findings in the other cases 20 
days after similar or larger absolute and relative dosage. 


wec/cu mm x 


Baye aftr 
Fic. 1. Effect of HN2 on white blood cell count in present study (Black et al.) and 


in series without autologous marrow (Bierman et al.). Recovery from initial leukopenia 
seems to appear earlier and to proceed more rapidly in cases receiving autologous marrow. 
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Fic. 2. White blood cell count after first and second course of HN2 plus 
autologous marrow. See text for details. 


Thus the case receiving the smallest dose of HN2 and 20 ml. of marrow 
had no demonstrable leukopenic effect. In contrast, the case receiving a 


moderate dose of HN2 but only 6 ml. of marrow had a more persistent leuko- 
penic effect. 


In two cases we had the opportunity to evaluate the effect of retreatment. 
The protocols of these cases are as follows: 
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CasE REPORTS 


Case 1. M. B., a 54 year old female, suffered from ascites and abdominal car- 
cinomatosis of ovarian origin. Radiation therapy had failed to control the pro- 
gressive signs and symptoms. On September 5, 1958, she was given 30 mg. of HN2, 
a dose in excess of 0.6 mg./Kg., utilizing the marrow aspiration (18 ml.) technic. 
The changes in her white blood cell and platelet counts are indicated in table 2 and 
figure 2. Note that the white blood cell count had returned to normal 20 days after 
this injection. However, the disease progressed, and by October 28, 1958, she had 


| 


wee / cu mm x 1000 


of 
Days after HN2 


Fic. 3. White blood cell count after first and second courses of HN2 plus 
autologous marrow. See text for details. 
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massive ascites, abdominal masses, leg edema and cachexia, and appeared to be 
preterminal. A second treatment with 24 mg. of HN2 was given on this date. At 
this time, however, only 10 ml. of sternal marrow were obtained. Smears of the 
marrow aspirate revealed a somewhat hypocellular marrow with normal-appearing 
hematopoietic cells. 

Five days after the second dose of HN2 the white blood cell and platelet counts 
fell precipitously. The patient died nine days after the treatment. No hemorrhagic 
phenomena or basic change in the preterminal course of the disease was noted, 
although the white blood cell and platelet values were almost nonexistent. Permis- 
sion for autopsy was not obtained. 


The clinical and hematologic events after the second treatment with HN2 
were similar to those in case J. Z. after a single treatment with HN2. In 
both instances the patients were in a preterminal state before treatment. 
Although the marrow toxic effects were profound in these two instances, 
their deaths did not seem to be explainable in terms of the hematologic 
effects alone. 


Case 2. E. B., a 56 year old woman, suffered from ascites and abdominal car- 
cinomatosis of ovarian origin. Radiation therapy had failed to control the progres- 
sive signs and symptoms. On September 4, 1958, she was given 30 mg. of HN2, a 
dose in excess of 0.6 mg./Kg., utilizing the marrow aspiration technic (20 ml.). The 
changes in her white blood cell and platelet counts are indicated in table 2 and figure 3. 
Her white blood cell count had returned to the pretreatment level 20 days after the 
HN2 injection, and had exceeded it by the 30-day mark. 

Clinically there was a distinct improvement both subjectively and objectively. 
The ascites and abdominal masses decreased in size for about a month after the 
treatment. Thereafter there were a gradual increase in the size of the abdominal 
masses and progressive signs of partial intestinal obstruction. 

On November 5, 1958, the patient was given a second injection of 24 mg. of HN2, 
utilizing the marrow aspiration procedure (20 ml.). The subsequent changes in her 
white blood cell count are indicated in figure 3. It is apparent that the curves ob- 
tained after the first and second treatments were similar in regard to timing and slope 
of the initial leukopenia and subsequent regenerative phases. Her platelet counts 
were moderately depressed 15 days after HN2, and then rose to normal values 20. days 
after the injection. 

The clinical effects of the treatment were not remarkable. There was a moderate 
decrease in the signs of intestinal obstruction, but the abdominal masses did not show 
any appreciable change in size as of November 25, 1958. 

The findings in this case suggest that the marrow aspiration technic might make 
it possible to employ repetitive courses of HN2 therapy with minimal increment in 
marrow toxicity. 


The therapeutic advantage of a procedure which would counteract the 
marrow toxicity of HN2, or other acutely acting marrow depressants such 
as total body irradiation, is self-evident. The present approach seems 
worthy of further evaluation as a step in that direction. 


SUMMARY 


A study was made of the effect of autologous marrow on the hematologic 
and clinical action of Mustargen (HN2) in a series of 10 cancer patients. 
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Sternal marrow was aspirated just prior to the injection of HN2. The 
marrow was returned either into the sternum or intravenously 10 minutes 
after the injection of HN2. 

The leukopenic effect noted within five days of such treatment was 
similar to that produced by HN2 without the marrow aspiration technic. 
However, the recovery phase in the present study seemed to be more rapid 
than in cases without autologous marrow. The data were discussed in 
terms of their limitations and potential. 


SUMMARIO IN INTERLINGUA 


Esseva executate un studio del capacitate de medulla autologe de contra-ager le 
toxicitate medullari de mustarda de nitrogeno (HN.). Medulla sternal esseva 
aspirate in syringas heparinisate justo ante le administration intravenose de HN». 
Le dosage usate excedeva lo que es conventional. Approximativemente 10 minutas 
post le injection de HN» le medulla esseva retornate per via intravenose o in le sito 
del aspiration sternal. Subsequentemente le patientes esseva tenite sub observation con 
respecto a lor stato clinic e hematologic. 

Un rapide reduction del numeration leucocytic occurreva tres a cinque dies post 
le tractamento. Iste reduction esseva le plus rapide durante le prime septimana. 
Durante le secunde septimana le inclino del curva tendeva a horizontalisar se. 
Durante le tertie, illo tornava do novo in alto. A generalmente parlar, le numera- 
tion leucocytic esseva intra le limites del norma 20 dies post le administration de 
NHg e supra le nivello pretractamental (phenomeno del resalto) al fin de 30 dies. 
Simile effectos esseva notate in le numeration del plachettas. 

Le effectos hematologic del retractamento (effectuate in duo casos) esseva 
simile al effectos del tractamento initial. Le datos pare indicar que le uso de 
medulla autologe secundo le hic-describite methodo possede un certe valor protectori 
contra le toxicitate medullari de HN». Le action in question es sin relation con le 
effectos chimotherapeutic de HN». 
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PSYCHOSES ASSOCIATED WITH SYSTEMIC 
LUPUS ERYTHEMATOSUS * 


By Joun F. O’Connor, M.D., New York, N. Y. 


SYSTEMIC lupus erythematosus is an inflammatory process the etiology 
of which is unknown. It involves primarily the smaller blood vessels and 
the connective tissue; therefore, lesions can be found in any organ. It is 
seen most frequently in young adult females. The clinical picture neces- 
sarily varies with the acuteness of the process and the organ involvement. 
Fever with leukopenia, polyarthritis, nephritis, polyserositis and verrucous 
endocarditis are commonly found. The prognosis in all cases is grave. The 
disease may terminate in a few weeks, or may run a remittent course over 
a period of many years. Steroids have been particularly effective in the 
amelioration of the symptoms, although whether they have any effect on the 
basic prognosis remains a question. 

A review of the literature reveals that, though much has been written 
about the cortisone psychoses, little has been written about the diagnosis, 
management and prognosis of the psychoses associated with systemic lupus 
erythematosus. For at least a century it has been known that psychiatric 
disturbances are associated with dysfunction of the adrenal glands. In his 
description of hypoadrenalism in 1855, Addison referred to the behavioral 
changes that he had noted in his patients." He related these changes to 
“disturbances of the cerebral circulation.” Inability to think clearly, con- 
fusion anxiety states and other phenomena are also observed in hyper- 
adrenalism.** It is not uncommon to observe both neurotic and psychotic 
reactions during the use of cortisone and ACTH.**** Initially, when these 
drugs were being widely and indiscriminately used, psychoses occurred more 
frequently than at present. During the last 10 years, with growing aware- 
ness of the side-effects and increasing discrimination in the choice of patients 
who are to be placed on steroids, there has been a decrease in the number 
and severity of emotional disorders associated with their use. At present 
the incidence is rather low. During the same period there appears to have 
been no decrease in the incidence of emotional disturbances in patients with 
systemic lupus erythematosus. No single specific type of psychosis has been 
associated with systemic lupus erythematosus and/or steroid therapy.*.”* *° 
The disturbances observed fall into all psychiatric diagnostic categories. 
It is important to note that psychotic reactions were described in patients 
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with this medical illness before the advent of hormonal therapy. Since there 
is no statistical study of the incidence of psychosis in systemic lupus ery- 
thematosus not treated with steroids, it is impossible to state whether there 
has been an increase in this rate in recent years. 

Many reports conclude that the psychotic syndrome seen is a latent 
schizophrenic reaction which exacerbates at the time of hormonal therapy. 
Cares and Weinberg suggest that the picture seen is an aggravation of a 
functional psychosis due to degenerative cerebral lesions, and that systemic 
lupus erythematosus may have a predilection for patients with a prepsychotic 
paranoid personality pattern.* Daly has the impression that amelioration 
of the lupus symptoms may result in the exacerbation of a psychotic episode.’ 
Brody, studying eight nonpsychotic cases, found a history of emotional 
instability in all. He related the psychosis produced by steroid therapy in 
lupus patients to the personality disturbances that had existed previously.* 
Clark and Bailey found emotional disorders or psychoses to be extremely 
rare in the patients they studied. Others feel that the psychotic picture 
represents a toxic delirium. Steroids have been reported to cause both 
euphoria and depression. It is generally agreed that cortisone and ACTH 
seem to produce a “Benzedrine-like effect,” acting as a cerebral stimulant 
initially, making the patient more active, giving him a sense of well being 
and enabling him to feel more alert. Some continue this way; others, how- 
ever, soon become depressed. That these hormones in themselves have 
either a direct or an indirect effect on cerebral functioning is beyond doubt, 
but there appears to be no specificity of effect in the clinical psychiatric 
symptoms produced. 

Reported here is a study of 40 patients with systemic lupus erythe- 
matosus, concentrating on the concomitant psychiatric manifestations. The 
group represented all of the patients in whom the diagnosis of systemic 
lupus erythematosus had previously been established, and who were ad- 
mitted to the Columbia Presbyterian Medical Center between January, 1950, 
and September, 1954. They were not chosen on the basis of psychiatric 
difficulties, nor were cases accepted for the study who had been admitted 
to the hospital for diagnosis or review, since a long-term follow-up was 
desired. Thirty-nine of the patients studied were females whose ages 
ranged from 18 to 45 years. Although some had been known to the De- 
partment of Medicine for as long as 12 years, the average follow-up was a 
period of three years. i 

Fourteen of the 40 patients were considered to be essentially healthy 
individuals psychologically. Their emotional problems were not of such 
a nature as to warrant the attention of a psychiatrist, and were a normal 
reaction to this disease process. Of the group who developed psychiatric 
syndromes, the diagnosis was obvious. There was general agreement that 
they were either grossly neurotic or psychotic. 

Four patients were diagnosed as psychoneurotic. Their difficulties in- 
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cluded moderate states of anxiety or depression. The anxiety was not 
related to specific fears of life situations, but occurred intermittently, and 
was usually related by the patient to an increase in the dosage of the steroid. 
The depression, on the other hand, tended to be more chronic, and mani- 
fested itself by feelings of hopelessness, some anxiety, and mild psychomotor 
retardation. One patient had a dissociative reaction which she related to 
an increase in the dosage of steroids. She had passing feelings of unreality, 
periods of loss of sense of time or place, and feelings of anxiety unrelated to 
a realistic cause. All of these symptoms were short-lived. 

Twenty-one of the patients had overt psychotic episodes during their 
hospitalizations. Of these, seven were diagnosed as schizophrenic reactions. 
In general, these patients showed either a paranoid or a catatonic picture, 
with ideas of reference and other paranoid ideation, hallucinations, fear, 
mutism and withdrawal from the environment. The diagnosis of schizo- 
phrenia in all but one case was made by an attending psychiatrist. In that 
case the diagnosis was made on the basis of a detailed description of the 
patient from the medical personnel on the ward. Three patients were diag- 


TABLE 1 


Psychiatric Classification of 
40 Patients with Systemic Lupus Erythematosus 
(January 1950 to September 1954) 


A. 14 normal patients Normal anxiety and depression in relationship to illness 
B. 5 neurotic patients Depressive reactions (2) 
Anxiety reactions (2) Subjectively related to 
Dissociative reactions (1) steroids 


C. 21 psychotic patients Acute brain syndromes (11) 
Functional psychoses (10) Schizophrenia (7) 
Psychotic depressions (3) 


nosed as psychotic depressive reactions. One of the three depressed patients 
was hospitalized in a state hospital for a period of over four months before 
she recovered. The onset of the depression occurred during an exacerbation 
of systemic lupus erythematosus while she was receiving steroids, but con- 
tinued after her illness went into remission. 

The remaining 11 psychotic patients had diagnoses of acute brain syn- 
drome. Of these, five were intermittently comatose. The majority of the 
comatose patients were in the terminal phase of the disease. These patients 
showed the classic symptoms of an organic psychosis, with disorientation 
as to time, place and person, gross memory defects, perseveration, con- 
fabulation, and visual and auditory hallucinations. ; 

Except for two patients who had been known to have systemic lupus ery- 
thematosus for more than nine years, there was an average interval of 16.5 
months between the onset of the lupus and the development of the acute 
psychotic episode. Only three of the 21 patients who had overt psychoses 
were not receiving steroids at the time of the episode. Two of the three 
had acute brain syndromes; the third was considered to. be schizophrenic. 


= 
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She had presented herself initially with psychiatric symptomatology, for 
which electroshock therapy was administered; following this treatment the 
psychotic picture cleared. One month later she was hospitalized with sys- 
temic lupus erythematosus. One other patient’s psychiatric symptoms over- 
shadowed the somatic manifestations of her lupus. 

In those patients who had received steroids before the acute psychotic 
episode, the average interval between the institution of steroids while they 
were in the hospital and the onset of the psychosis was 12 days, with a range 
of from two to 30 days. In those whose diagnosis was schizophrenia the 
interval was longer, the acute episode usually occurring between 20 and 30 
days after the institution of steroid therapy. In contrast, those patients who 
developed acute brain syndromes had the onset of psychiatric symptoms 
after a markedly shorter period of time. 

As a rule, the psychosis occurred when the patient was given a higher 
dose of steroid than she had previously required to control her medical 
symptoms. The average amount of cortisone received prior to the onset of 
the psychosis was 190 mg. per day. The patients who had no overt symp- 
toms of a psychiatric nature required an average of 100 mg. of cortisone per 
day. We do not infer from these data that it is the amount of cortisone 
received which is directly related to the precipitation of a psychosis. The 
patients in whom psychoses occurred in all probability had a more severe 
form of the disease, which necessitated longer periods of hospitalization, the 
higher steroid dosage being required to control the more severe medical 
symptoms of these patients. The psychiatric disorder might then be directly 
related to the severity of the disease, rather than to the larger doses of steroid 
required. 

One of the problems frequently encountered in the hospital management 
of the patients who had previously developed psychoses while receiving 
steroids was the decision as to whether to reinstitute steroid therapy during 
subsequent admissions. Of 11 previously psychotic patients who subse- 
quently received steroids, only three had a recurrence of their psychoses. 
The eight patients who had no further psychotic episodes received essentially 
the same level of cortisone as they had had at the time of their psychoses. 

The length of the psychotic episodes ranged from hours to months. 
None of the patients remained grossly psychotic for more than four months. 
All but two were treated during their psychotic episodes at the Medical 
Center itself, either on the medical or neurologic wards or in the Psychiatric 
Institute. As the disease went into remission and the dose of steroid was 
lowered, all recovered from their psychiatric disorder, the majority within 
one week. In only one patient did the psychotic reaction persist for more 
than two months following withdrawal. The psychiatric prognosis was uni- 
formly good if withdrawal of the drug could be accomplished. There was 
no evidence in our group that the systemic lupus erythematosus remitted as 
the psychosis developed—trather, as the severity of the medical condition 
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increased the psychosis worsened. As the patient went into medical remis- 
sion the psychic manifestations generally abated. This does not confirm 
previous reports that the symptoms of systemic lupus erythematosus abate 


as psychosis supervenes. 
Case REPORT 


This female patient had six hospital admissions from November, 1953, until the 
time of her death on February 13, 1955. Her first admission to the Neurological 
Institute followed a four-month illness of polyarthritis and peripheral neuropathy. 
It was found that the patient had albuminuria, leukopenia, a positive cephalin-floccu- 
lation, elevated cerebrospinal fluid pressure and increased spinal fluid protein. Dur- 
ing hospitalization she developed a complete quadriplegia, from which she partially 
recovered. On her second admission to the Neurological Institute she had two gen- 
eralized convulsive seizures. On her third admission she developed a frank psychotic 
episode. 

The psychotic episode is described as follows: “I felt that I was getting much 
better on the cortisone. About eight o’clock at night, while I was watching tele- 
vision, I suddenly got the feeling that I was going to be changed into a baby. I was 
in a dream. I felt that I was growing longer and shorter constantly. I was going 
to burst. I felt that the top of my head would pop open. I thought I was going to 
die at every moment. I felt that all of the nurses were traitors, German spies.” She 
was then receiving 100 mg. cortisone and 3.6 gr. aspirin per day. After the de- 
velopment of the psychosis the dosage of cortisone was gradually reduced. The 
psychosis had essentially cleared by May 9, 1954, when she was on approximately 
75 mg. cortisone per day. ’ 

The patient was again seen in September, 1954, her fifth admission. There was 
very little evidence of any psychosis. She was mildly depressed and rather fearful 
of death. A psychiatric resident saw her at that time and regularly throughout the 
following months. On November 10, 1954, while the patient was receiving 87.5 mg. 
of cortisone, the psychiatric resident was called to the ward and told that the patient 
appeared to be psychotic again. During the course of an hour-and-a-half interview 
she expressed much paranoid ideation and feelings of unreality, “almost the same as 
what happened to me at the Neurological -Institute.” However, toward the end of 
the interview she became much calmer, and when seen the following day appeared 
to have established her previous level of integration. She was discharged on Novem- 
ber 14, 1954. 

The patient’s final admission was in February, 1955. At this time she was seen 
by the aforementioned resident, and she requested that he continue seeing her. There 
was no recurrence of the psychosis. She was managed on 87.5 mg. cortisone during 
that admission. She died following a pericardial tap without recurrence of the 
psychosis. 

Fourteen of the 40 patients had neurologic symptoms at some time 
during the course of their illness. These included hearing loss (resulting 
from nerve damage), changes in the deep reflexes, peripheral neuropathy, 
paresthesias and grand mal seizures. Increased spinal fluid protein was not 
infrequently found. Electroencephalographic changes were positive in many 
cases, but rarely with evidence of significant localization. Most of the 
more severe neurologic manifestations appeared in the later stages of the 
disease. However, in two patients the neurologic symptoms occurred 
early, and overshadowed the other manifestations of systemic lupus ery- 
thematosus. 
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Of these, 


10 showed pathologic changes involving the central nervous system, gen- 
dary to the 


Such findings strongly suggest that 


the psychosis observed in systemic lupus erythematosus is secon 
f a small blood vessel with perivascular encephalomalacia. 
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During the period of the study, 11 autopsies were obtained. 
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tissue pathology. While there was definite evidence of brain damage, it 
should be emphasized that these pathologic findings were not studied 
quantitatively. 

In only one of the 10 patients was there cerebral pathology observable 
grossly at autopsy. On microscopic examination the following findings 
were noted: (1) hemorrhage (large and small areas) ; (2) foci of necrosis; 
(3) thickened and hyalinized arterial walls; (4) evidence of cellular de- 
generation; (5) areas of infiltration with large mononuclear and/or poly- 
morphonuclear cells; (6) corpora amylacea; (7) dark-staining granular 
material throughout the brain. When any of these findings were present, 
they were generalized. There was no evidence of localization. The picture 
seen is that of a disseminated encephalomalacia involving the cerebral cortex, 
secondary to the specific endarteritis. Each of these patients had shown 
neurologic and/or psychiatric disorders during the course of her illness. 
Six had mainly psychiatric syndromes, and four had both psychiatric and 
neurologic syndromes. One patient of the 11 autopsied had only neurologic 
symptoms. Of the six patients whose illness was mainly of a psychiatric 
nature, two were diagnosed as schizophrenic reactions and four as acute 
brain syndromes. No correlation could be established between the indi- 
vidual psychiatric syndrome and the postmortem findings. 


MANAGEMENT 


When any of the patients developed a psychotic episode an attempt was 
made to have her remain on the medical ward, unless she became so agitated 
that it was necessary to transfer her to the Psychiatric Institute. Cortisone 
was not withdrawn, but was continued as medically indicated. A psy- 
chiatric resident was assigned to the case in order to establish one figure in 
the environment to whom the patient could relate and with whom she 
could discuss her emotional problems. Barbiturates and chlorpromazine 
were used when indicated. Insulin and electroshock therapy were not used, 
since it was felt that the brain damage present might well contraindicate such 
therapy. The basic premise of the psychiatric management was that the 
mental picture would subside after the systemic disease was brought under 
control. Being seen by a psychiatrist in the early stages of the illness was 
rarely felt by the patient to be threatening, and often was reassuring, 
enabling her to discuss feelings and bizarre sensations that had previously 
been suppressed. When working with these patients one gains the im- 
pression that, with early psychiatric consultation and follow-up, later psy- 
choses may be prevented. 


Discussion 


It has been suggested that those patients with systemic lupus erythe- 
matosus who become psychiatrically disturbed have been either neurotic 
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or psychotic prior to the onset of their disease. Our data, while not suf- 
ficient to deny this supposition, certainly do not confirm it. For the most 
part, the histories available to us were not adequate to establish a definite 
impression of preéxisting psychopathology. Only one of the patients who 
later became psychotic was known to have had any previous psychiatric 
difficulties. She had had a schizophrenic reaction years before the onset 
of her medical illness. There was no evidence of prior psychiatric dis- 
turbance in any of the other patients. The high incidence of psychosis in 
patients with this disease cannot be related solely to the use of steroids. In 
other illnesses treated with steroids, psychosis is reported to occur in less 
than 5% of the patients. When known schizophrenic patients were given 
as much as 500 mg. of cortisone per day for a period of 30 days, there was 
no significant change in their psychiatric symptomatology.** We do not 
conclude, however, that cortisone does not play a role in the development 
of the psychotic reaction. Certainly it must be given serious consideration, 
since 18 of the 21 patients who became psychotic were receiving steroids 
when the episode occurred. However, to call this a “cortisone psychosis” 
is misleading, since psychoses occur with a much higher incidence in patients 
with systemic lupus erythematosus than in patients with other diseases 
requiring steroid therapy. It is felt that, in our understanding and manage- 
ment of these patients, we have to separate this group from others who, 
without evident central nervous system involvement, become psychotic while 
on steroids. The only factor present here that is not found in other diseases 
is the diffuse brain damage. Since lupus erythematosus is a systemic dis- 
ease involving all organs, this is not surprising. 

Cortisone appears to function as a potentiating factor in the development 
of the psychosis. In animals, large doses of cortisone produce observable 
brain damage; however, the amount given to human patients does not ap- 
proximate the animal dosage.’ It is known that cortisone appears in the 
spinal fluid within two hours after intravenous administration. Since it has 
a cerebral-stimulating effect, this may be the factor that precipitates the 
breakthrough of a psychotic process in an already damaged brain. 

In the development of this psychosis, the group with the acute brain 
syndromes (delirium) presented a more sudden onset than did those who 
developed a schizophrenic reaction. In view of this, it was felt that those 
who had acute onsets with sudden cerebral involvement were less able to 
compensate. On the other hand, those whose symptoms came on gradually 
had a chance to compensate by withdrawing, isolating, projecting and using 
other psychic maneuvers in order to handle their cerebral deficits. In turn, 
the picture in this group was more that of schizophrenia than of brain 
damage. This is not unusual, in that many of the toxic psychoses which 
occur following prolonged periods of drug usage tend to show a symptom 
complex that appears to be more schizophrenic than organic. Diagnosti- 
cally, many of these patients, while having the classic symptoms of schizo- 
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phrenia, do not follow the course or have the same prognosis as does the 
schizophrenic. 

In essence, more than one factor is responsible for the psychiatric dis- 
turbances seen in systemic lupus erythematosus. These factors include: 
(1) diffuse organic brain damage; (2) large doses of steroids; (3) psycho- 
genic factors (such as previous personality disorder and acute emotional 
trauma). The relative importance of the individual factors cannot be deter- 
mined in any individual case, but all must be considered to manage the in- 
dividual patient effectively. When, as with other generalized physical 
illnesses, a psychosis occurs, the variety of reaction seems to follow a course 
related to the individual basic personality structure, in that former person- 
ality patterns become grossly exaggerated. Emotional disturbances, par- 
ticularly if they are psychotic in nature, should be considered to be evidence 
of involvement of the central nervous system in those patients with systemic 
lupus erythematosus, and not as phenomena totally isolated from the primary 
disease process. 

SUMMARY 


Forty patients with systemic lupus erythematosus were studied. Twenty- 
one had psychotic episodes during one or more hospitalizations, five had 
neurotic symptomatology, and 14 had no significant psychiatric symptoms. 
Fourteen patients had neurologic findings. The patients who became 
psychotic had a more severe form of systemic lupus erythematosus, as shown 
by the duration of their hospitalizations, severity of the medical symptoms, 
and the amount of steroid necessary to control these symptoms. Ten of the 
11 cases that came to autopsy had evidence of brain damage. Of this group, 
all manifested either psychiatric or neurologic syndromes, or both. The 
occurrence of a psychosis during one hospitalization did not contraindicate 
the reinstitution of steroid therapy. There was no evidence of alternation 
of medical and psychiatric syndromes; in fact, the reverse was true. The 
prognosis of the psychotic reactions was generally favorable. The develop- 
ment of a psychotic reaction is not an indication for the complete and im- 
mediate withdrawal of steroids, or for withholding steroids where medically 
indicated. 
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SUMMARIO IN INTERLINGUA 


Esseva studiate 40 casos de acute disseminate lupus erythematose al servicio 
medical del Hospital Presbyterian New York inter januario 1950 e septembre 1954. 
Vinti-un del patientes suffreva episodios psychotic. In 10 del 21 casos le diagnose 
esseva psychosis functional. In septe del 10, il se tractava de reactiones schizo- 
phrenoide e in tres de depression psychotic. In le remanente 11 patientes psychotic, 
acute syndromes cerebral esseva diagnosticate. Cinque habeva un sever symptoma- 
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tologia neurotic. Dece-quatro esseva sin symptomas patente de natura psychiatric. 
Le gruppo que esseva psychotic habeva un forma plus sever del morbo, a judicar per 
le duration de lor hospitalisation e le dosages de cortisona requirite. Iste dosages 
esseva duo vices le quantitate requirite in le gruppo nonpsychotic. Le psychoses se 
faceva manifeste approximativemente 12 dies post le institution del therapia steroide 
al hospital, con un maximo de 30 e un minimo de duo dies. Ex le 21 patientes qui 
deveniva psychotic, 18 recipeva medication steroide a ille tempore. Dece-un patientes 
qui habeva psychoses esseva re-hospitalisate e re-tractate con doses equivalente de 
steroide. Un recurrentia del psychosis esseva notate in solmente tres de illes. Esseva 
observate nulle alternation de symptomas psychotic e physic. Al contrario, il pareva 
plus tosto que exacerbationes del morbo medical avantiava le possibilitate de psychosis. 

Dece-quatro del patientes habeva manifestationes neurologic. Istos occurreva— 
generalmente ben que non semper—a un periodo avantiate in le curso del morbo quando 
le patiente esseva sub tractamento con steroides. Le symptomas neurologic non 
obediva a un schema particular, e in certe casos il esseva difficile localisar le lesiones. 
Necropsias esseva effectuate in 11 patientes. In 10 de istes, alterationes pathologic 
esseva trovate in le systema nervose central. Omne le 11 habeva manifestate 
symptomas psychiatric 0 symptomas neurologic durante lor vitas. 

Le prognose pro le episodio psychotic esseva bon. Illo durava plus que tres 
menses in solmente un del casos. Le tractamento consisteva principalmente de 
mesuras generalmente psychiatric e. del privation gradual del droga secundo le 
indicationes medical. 
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PRIMARY HYPERTENSION IN THE ELDERLY *?t 
By Greorce A. Perera, M.D., F.A.C.P., New York, N. Y. 


ALTHOUGH most of the clinical and pathologic surveys of primary (es- 
sential) hypertension in the literature indicate that the average age at death 
is in the sixth decade, it is common knowledge that many patients survive 
for considerably longer periods and may have a normal life expectancy.’ 
The present study was undertaken to examine the clinical characteristics 
of those who live past the age of 60. 


CLINICAL MATERIAL 


All cases were selected from the records of the Presbyterian Hospital. 
One hundred patients were found with established diastolic hypertension ” 
(repeated diastolic blood pressure values of 90 mm. of Hg or higher) who 
were over the age of 60 and who had been first under observation for hyper- 
tension at or before the age of 50. Patients with secondary hypertension ” 
were excluded from the series, as were those with diabetes, endocrine dis- 
orders or antecedent valvular heart disease. All had been followed closely, 
generally at annual intervals or more frequently, and none had received 
specific antihypertensive therapy. 


RESULTS 


There were 65 women and 35 men in the group. Twenty-eight were 
Negro. Twenty-four gave a positive family history of hypertension. The 
average age at the time of diagnosis was 44, ranging from 19 through 50. 
Of the 19 patients in whom the onset of primary hypertension was a matter 
of record, all had been less than 46 years of age at the onset, and the mean 
age on the appearance of hypertension was 35. Seven of the series, includ- 
ing three men, were known to have been hypertensive for periods longer than 
40 years before death, and one survivor has had documented hypertension 
for 46 years. 

The initial casually recorded blood pressure ranged from 140/90 to 
240/140 mm. of Hg, and bore no relationship to the subsequent course. 
The diastolic blood pressure at the time of diagnosis was 120 or higher in 
18 of the group. 

* Received for publication March 13, 1959. 
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Thirty-three patients (16 women and 17 men) were followed until death 
at ages ranging from 61 to 83. The cause of death was determined in 25. 
Ten of these died primarily from congestive failure, seven of a cerebral 
hemorrhage, five as a result of myocardial infarction, and in two death was 
due to an unrelated illness. One man developed the accelerated ‘(“malig- 
nant”) form of hypertension and died at the age of 61. 

The remaining 67 patients are still alive (49 women and 18 men). 
Their ages range from 61 to 79. Eighteen have had cardiac pain or signs 
and symptoms of congestive failure; eight have sustained cerebral vascular 
accidents ; five have survived one or more myocardial infarctions; eight have 
persistent slight proteinuria, and three have had retinal hemorrhages or 
“hard exudates” of the arteriosclerotic variety. 

Of the entire group, 17 had no symptoms throughout the period of ob- 
servation. The remainder have complained at some time of headaches, 
nervousness, palpitation or dizziness. All had some degree of retinal vas- 
cular sclerosis by funduscopic examination, and 92 had cardiac hypertrophy 
by x-ray examination or by electrocardiogram at the age of 50 or before, 
some for periods of as long as 40 years. The average weight of the women 
at age 50 was 161 pounds, of the men, 171 pounds. Retinopathy, papil- 
ledema, encephalopathy and significant nitrogen retention were not encount- 
ered, except in the one patient with the accelerated form of hypertension. 

Two clear patterns of diastolic blood pressure characterized this series 
of patients prior to the development of serious complications. In 82 sub- 
jects the majority of diastolic readings were in the 90 to 110 range and 
remained so throughout their course. In the remainder, persistently high 
levels were the rule, with casually recorded diastolic pressures repeatedly in 
the 120 to 170 range, and systolic pressures almost always far in excess of 
200 mm. of Hg. One such patient, a woman whose blood pressure was 
220/140 mm. of Hg and who had had left ventricular hypertrophy by roent- 
genogram and electrocardiogram at the age of 33, was examined and the 
arterial tension recorded at least four times a year until she died of a cerebral 
vascular accident at the age of 62. Systolic pressures in this patient ranged 
from 210 to 260 mm. of Hg, diastolics from 120 to 170 at each visit; not a 
single reading below these levels was obtained in the course of 29 years of 
observation. In this group with markedly elevated pressures, “resting” 
values were determined in 12 patients before the advent of complications— 
that is, the lowest blood pressure recorded in the hospital in the early morn- 
ing by a physician with the subject quiet and relaxed in bed. In 10 in- 
stances, even though all had had sustained disease for many’ years, the 
diastolic blood pressure fell to less than 110 mm. of Hg; in seven patients, 
diastolic readings of less than 90 were recorded under these circumstances. 
Vasopressor overshoots following the Valsalva maneuver were found to be 
present in the three of these labile patients who were tested, all of whom had 
had documented hypertension for more than 30 years. 
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DIscussION 


The present study of elderly patients with documented primary hyper- 
tension affords additional evidence that a normal life expectancy is possible 
in this disorder. Not only did some subjects in this series live for more 
than 40 years after the discovery of an established diastolic hypertension, 
but also, if primary hypertension rarely if ever begins after the age of 50 
and has an average onset early in the fourth decade, then long survival must 
not be considered to be a rarity. These data also provide obvious cor- 
roboration that the initial level of the casually recorded blood pressure bears 
little or no relation to the rate of progression of the disorder. 

From the prognostic standpoint, this study does not furnish information 
which will allow the physician who first appraises a hypertensive patient to 
predict his ultimate outcome. The patient’s sex, race, age at onset, the 
initial casually recorded blood pressure, the presence or absence of symptoms, 
retinal vascular sclerosis and mild to moderate degrees of cardiac hyper- 
trophy are not clear indices, and seem to be unrelated to prognosis. The 
general features of these patients, in fact, are essentially similar to those 
described in the over-all natural history of hypertensive patients.’ 

Nevertheless, as the course of this group is ascertained, it may be con- 
cluded that longevity is more likely if diastolic blood pressure levels are only 
minimally elevated or, despite sustained high casual readings, if such levels 
are capable of falling to normal or close thereto under resting conditions.* 
If the arterial tension is a factor in the development of complications, par- 
ticularly of atherosclerotic complications, then it would appear that a sus- 
tained high “floor” of the diastolic pressure is more important than are mean, 
peak or “ceiling” values. 

SUMMARY 


The clinical characteristics were examined of 100 patients with docu- 
mented primary hypertension who were over 60 years of age and who had 
been under observation because of hypertension at or before the age of 50. 
Thirty-three were followed until death and 67 are still living. Long sur- 
vival and normal life expectancies were observed frequently. The only 
apparent differentiation from other patients with primary hypertension lay 
in the fact that minimal elevations of diastolic blood pressure were en- 
countered in the majority of this group; in the remainder, unusually high 
casually recorded pressures were the rule, often with marked lability demon- 
strable with rest. These data suggest that the “floor” of the diastolic blood 
pressure, if the arterial tension is related to the development of complications, 
may be more important than the mean or peak values: 


SUMMARIO IN INTERLINGUA 


Esseva studiate le characteristicas clinic in 100 patientes con documentate hyper- 
tension primari, qui habeva etates de plus que 60 annos e qui habeva essite sub 
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observation a causa de lor hypertension depost le etate de 50 annos o plus longemente. 
Trenta-tres esseva observate usque al tempore de lor morte. Sexanta-septe vive 
ancora. Superviventia prolongate e normal duration de vita probabile esseva ob- 
servate frequentemente. Le sol apparente differentia ab altere patientes con hyper- 
tension primari esseva le facto que elevationes minimal del tension de sanguine 
diastolic esseva incontrate in le majoritate del membros de iste gruppo. In le 
remanente membros del gruppo, le regula esseva le registration sporadic de inusual- 
mente alte tensiones, in multe casos con marcate labilitate demonstrabile como effecto 
de reposo. Iste datos pare significar que le “pedestallo” del tension diastolic del 
sanguine—si le tension arterial es relationate con le disveloppamento de complicationes 
—es possibilemente plus importante que le valores medie 0 maximal. 
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SYNDROME OF EXTREME OBESITY AND HYPO- 
VENTILATION: STUDIES OF ETIOLOGY * 


By Jack D. Hackney, M.D., Mitton G. Crane, M.D., CLARENCE C. 
Coiuier, M.D., STANLEY Rokaw, M.D., and Donatp E. Griccs, 
M.D., F.A.C.P., Los Angeles, California 


THE syndrome of extreme obesity, hypoventilation, polycythemia and 
heart failure has been recognized with increasing frequency since 1955.*"** 
The most characteristic cardiorespiratory dysfunction in these patients is 
hypoventilation, evidenced by an elevated arterial PCOz. The physiologic 
alteration encountered in patients with the obesity-hypoventilation syndrome 
implicates excessive breathing work as a cause for the hypoventilation and 
attendant features. Our studies of 17 patients with this syndrome and our 
experimental studies on controls support this concept. 

Hypoventilation frequently accompanies other clinical situations, i.e., 
emphysema, kyphoscoliosis and ventilatory restriction. It has been postu- 
lated in these entities that the hypoventilation observed is “an adaptation 
of difficult breathing” *® and due to “excessive work of breathing.” *” The 
occurrence of cor pulmonale in the course of adaptation to ventilatory 
restriction without lung disease has been described by Feltman et al.* and 
by Benaim et al.” 

CLINICAL MATERIAL 


Seventeen patients (nine males and eight females) were studied between 
November, 1955, and November, 1958. (For methods of study, see ap- 
pendix.) All were extremely obese, ranging from 245 to 470 pounds 
(mean weight, 317 pounds). Hypovéntilation with arterial PCO2 ranging 
from 50 to 86 mm. Hg (mean, PCOz 66 mm. Hg) was uniformly present. 
All of the patients experienced dyspnea on minimal exertion. The other 
characteristic features of polycythemia, somnolence, right heart failure and 
periodic breathing, were occasionally absent (table 1). 

Figure 1 portrays a typical patient with the obesity hypoventilation syn- 
drome. This 42 year old Good Humor salesman weighed 422 pounds. 
Sleepiness and dyspnea.forced him to stop work. Clinically he was in 

* Received for publication May 16, 1959. 
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TABLE 1 
Clinical Features 
17 Patients 8 9 


Incidence 
Obesity (mean weight 317 Ibs.) 100% 
Hypoventilation (Mean Arterial PCO, 66 mm. Hg) 100% 
Dyspnea 100% 
Polycythemia 92% 
Somnolence 88% 
Right heart failure 83% 
Periodic breathing 65% 


cardiac and respiratory failure, with no antecedent history of. heart or lung 
disease. 
RESULTS AND COMMENTS 


In each of the patients, total lung capacity was decreased from predicted 
values. Expiratory reserve volumes were less than one third the predicted 
values, while residual volumes were essentially normal (figure 2). Elevated 
diaphragm position, encroaching on intrathoracic space, may account for 
the decreased expiratory reserve volume and the decreased total lung ca- 
pacity. The intra-abdominal pressure was increased in these patients 
(table 2). This could account for the elevated position of the diaphragm 
and the change in intrapleural pressure. Increased central blood volume 


Fic. 1. A 42 year old man with obesity and hypoventilation. 
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LUNG VOLUMES DECREASED 
(meam vauues 17 OBESE PTS.) 
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Fic. 2. Lung volumes of 17 patients with the syndrome of obesity and hypoventilation. 


was present, and this could cause further encroachment on the vital capacity. 
Probable effects of small lung volume include: areas of patchy atelectasis, 
diminution of gas exchange surface, narrowed airways, and decrease in 
lung compliance. The functional abnormalities found in this group of 
patients are consistent with such alterations of pulmonary dynamics (table 
3). There was a marked rise in venous admixture, and a moderate rise in 
dead space/tidal volume ratio. A definite decrease in diffusion capacity, a 
marked increase in the airway tissue resistance and a decrease in lung com- 
pliance were found. 

Evidence of other causes for these functional abnormalities was lack- 
ing. There was no history of prior lung disease in the group. Obstructive 


TABLE 2 
Factors in Decreased Lung Volume 


i Pred. Norm. Mean Obs. | No. Pts. 
Increase in: 
Intra-abdominal pressure (cm. H,O) 7.2 16.9 10 
(end exp. sitting) 
Intra-pleural pressure (cm. H2O) —2.4 0.4 13 
(end exp. sitting) : 
Central blood volume. (L.) 1.9 3.5 | 11 


“Predicted Normal”: Intra-abdominal pressure, mean values of 10 controls; intrapleural 
comma mean values of 25 controls; central blood volume, 28% of predicted whole blood 
volume. 


3 
EXPORATORY RESERVE ::: 
REST OUAL VOLUME 
= 


544 HACKNEY, CRANE, COLLIER, ROKAW, AND GRIGGS September 1959 


pulmonary diseases (emphysema, asthma) were considered to be unlikely 
in view of the normal three-second vital capacity, normal maximal ex- 
piratory flow rate and normal residual volume (table 4). The maximal 
breathing capacity was reduced in all cases (mean, 58% of predicted nor- 
mal). Although this test is often an index of obstructive disease, we 
believe that factors of fatigue and inertia of the large abdominal mass in 
performing the series of rapid breaths account for most of this decrease. 


TABLE 3 
Functional Results of Decreased Lung Volume 


Pred. Norm, Mean Obs. No. Pts. 
Venous admixture 5% 34% 7 
Dead space/tidal volume ratio 30% 45% 9 
Diffusion capacity (O2) (ml./min./mm. Hg) 20 11.3 6 
Airway-tissue resistance (cm. H,O/L./sec.) 1.8 9.0 9 
Static compliance (sitting) (L./cm. H2O) 0.3 0.15 5 


Hemodynamic findings in 12 of these patients were: decreased arterial Oz 
saturation (mean, 78% ) ; normal or increased cardiac output (mean, 8.1 L. 
per minute), and pulmonary hypertension (mean, 74/30 mm. Hg; range, 
50/30 to 105/25 mm. Hg) in the four patients catheterized. 

These patients exhibited levels and patterns of intra-abdominal pres- 
sure and levels of intrapleural pressure which were markedly different from 
those of normal individuals or of control patients. The intra-abdominal 
pressure of the obesity-hypoventilation syndrome patients was elevated in 
the supine position and remained so when they sat up. In contrast, the 
controls had a lower level of intra-abdominal pressure, but this increased as 


TABLE 4 
No Obstructive Pulmonary Disease 


Pred. Norm. Mean Obs. No. Pts. 
Normal 
3 sec. vital cap. (%) 95 95 15 
Max. expir. flow (L./min.) 340 333 9 
Residual volume (L.) 1.5 1.5 17 
Reduced 
Max. breathing cap. (L./min.) 96 51 16 


weight increased (figure 3). (When obese controls without the hypo- 
ventilation syndrome assume sitting positions, however, the intra-abdominal 
pressure may fall to normal levels. Further study of the mechanics of 
breathing in extremely obese controls is progressing. ) 

The pattern of intra-abdominal pressure during the respiratory cycle 
also varies from the normal (figure 4). In normals during inspiration in 
a sitting position, there is a marked increase in the intra-abdominal pressure 
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INTRA-ABDOMINAL PRESSURE INCREASES WITH OBESITY 


INTRASABD. 
Press. 
cu H20 


254 


SUPINE 
(20 Susvects) 


154 


104 


50 150 250 350 450 
Fic. 3. Intra-abdominal pressure (end expiratory intragastric) mean values of 20 


supine subjects plotted against body weight group (100-pound weight groups from 50 to 
550 pounds were used). 


PATTERNS OF INTRA-ABOOMINAL PRESSURE 
DIFFER MARKEDLY FROM NORMALS 
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_Fic. 4. Diagram of intra-abdominal pressure patterns of normal controls and of 
patients with the syndrome of obesity and hypoventilation during quiet breathing in the 
sitting position. 
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and a correspondingly sharp decrease during expiration. This is shown on 
the lower part of the diagram. In the extremely obese patients, not only 
is the pressure consistently much higher than in normals, but there is also 
little change in the pressure during inspiration, and frequently some actual 
increase in pressure during expiration. This pattern probably is not due to 
lack of diaphragmatic excursion, since the diaphragms appeared to move 
adequately during x-ray examination. 

Four patients with the obesity hypoventilation syndrome codperated in 
voluntary forced ventilation studies. By voluntary overbreathing for 15 


ARTERIAL PCOz DURING TREATMENT 
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Fic. 5. Arterial PCOz change in less than two weeks with treatment and average 
weight loss of 28 pounds (seven patients). 


minutes, they were able to decrease the arterial PCO2 from 62 mm. Hg to 
45 mm. Hg. Oxygen saturation improved simultaneously to. near-normal 
(from 76% to 90%). This indicates that these patients were physically 
capable of adequate ventilation for short periods of time, even | ange it 
caused obvious fatigue. 

CQs retention in patients with this syndrome can it rapidly to 
treatment. The regimen included diuretics, diet, digitalis and appropriate 
antibiotic therapy (figure 5). In seven of the patients, marked diuresis 
and weight loss averaging 28 pounds occurred during the first 12 days of 
therapy. A marked decline in arterial PCO2, averaging 20 mm. Hg, ac- 


i 
. 
i 
| 
i) 
| 


Vol. 51, No.3 SYNDROME OF EXTREME OBESITY AND HYPOVENTILATION 547 


TABLE 5 
Factors That Contributed to Hypoventilation and CO: Retention, 17 Patients 
No. Pts. 
Pneumonia 6 
Other lung diseases 2 
Paralyzed diaphragm 1 
Myxedema 1 


companied this response to treatment. In accordance with our hypothesis, 
the return toward normal of ventilation and arterial PCOz2 implies a 
lessening of the excessive work of breathing. Pulmonary function studies 
available after weight reduction are also consistent with this interpretation. 

Obesity and increased breathing work appear to underlie the hypo- 
ventilation in this series of patients. However, other factors existed in 
some which might have contributed to the increased work of breathing 
and decreased ventilatory response. These included pneumonia in six, 
other lung diseases in two, a paralyzed left diaphragm in one, and myxedema 
in one (table 5). 


EXPERIMENTAL STUDIES 


We attempted to duplicate some of the functional abnormalities of the 
patients with the obesity-hypoventilation syndrome by pressurized binding 
of both the chest and abdominal wall simultaneously. 

Pulmonary function tests in 10 control subjects became abnormal! during 
binding. The abnormalities produced were similar to those found in the 
patients with the obesity syndrome (table 6). Binding produced an in- 
crease in intra-abdominal pressure, in intrapleural pressure, and usually in 
airway-tissue resistance, as compared with the prebinding determinations. 
Binding decreased the vital capacity, the compliance and the maximal 
breathing capacity in these subjects. Others have shown that chest binding 
alone can produce some of these findings.* ** 


TABLE 6 
Experimental Studies—10 Controls Sitting 
Mean 
Increase 
Binding increases: 
Intra-abdominal pressure +27.6 
(End exp. cm. H.0) 
Intra-pleural pressure + 4.6 
(End exp. cm. 
Airway-tissue resistance +88% 
Mean 
Binding decreases : 
Vital capacity —27% 
Compliance —40% 


Maximum breathing capacity —16% 
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The production of hypoventilation by chest and abdominal binding was 
investigated in another group of 10 control subjects. In these individuals, 
rise in arterial PCOz could not be produced consistently by this maneuver, 
and hyperventilation was frequently observed. Administration of carbogen 
(5% COxz in Oz) before binding produced a slight rise in arterial PCOz 
(mean, + 4 mm. Hg). When carbogen was administered after chest and 
abdominal binding, the arterial PCOz rose an average of +9 mm. Hg. 
This finding represents a mechanically induced decrease in ventilatory 
response to arterial hypercapnea. The described increase in arterial PCOz 
associated with binding suggests that excessive work of breathing underlies 
this lack of response to the carbogen challenge. 

The similarities of pulmonary function in the bound controls and in the 
group of obesity-hypoventilation syndrome patients suggest that the mecha- 
nism of increased work of breathing is an important etiologic factor in this 
syndrome. 

Discussion 


Patients with obesity and hypoventilation have alterations in intra- 
abdominal and intrapleural pressure (table 2), in addition to narrowed 
airways and decreased lung compliance (table 3). These abnormal me- 
chanical factors, against which ventilation must be carried out, imply the 
constant presence of marked increased work of breathing. This is also sup- 
ported by the finding of abnormal lung-thorax compliance in obese sub- 
jects.” 

Ordinarily, the level of ventilation reflects respiratory center stimulation 
balanced against the work of breathing and the capacity of the breathing 
mechanism. In the obesity syndrome patients, these mechanical factors 
contribute to excessive work of breathing and are probably responsible 
for unbalancing this system. This produces hypoventilation with COz 
retention. With significant COz retention, further imbalance may occur 
as respiratory center narcosis develops. 

Disease of the respiratory center has been suggested as a possible 
etiologic factor in the obesity-hypoventilation syndrome.** Decreased re- 
sponse to COz breathing in the patients with this syndrome has been re- 
ported,° and was also present in our patients. It appears that some degree of 
respiratory center adaptation to high COs levels is present in the syndrome 
patients. However, a decrease in ventilatory response to carbon dioxide 
inhalation is difficult to evaluate in the presence of mechanical restriction or 
increased work of breathing. The presence of primary respiratory center 
disease in the obesity syndrome patients seems unlikely, since a rapid return 
to near-normal levels of ventilation can occur (figure 5). 

Our conclusions regarding the relationship of extreme obesity to hypo- 
ventilation and other features of the syndrome are illustrated by figure 6. 
Extreme obesity increases the work of breathing. This results in hypo- 
ventilation, with COz retention and oxygen lack. Extreme COz retention 
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may produce somnolence and respiratory center depression, aggravating 
the hypoventilation. When present, chest wall or lung disease may also 
contribute to the hypoventilation. Oz lack stimulates polycythemia and 
increased blood volume, which may further increase the work of breathing 
and limit ventilatory response. Pulmonary hypertension was found in the 
four patients we catheterized. Pulmonary hypertension can result in cor 
pulmonale and heart failure. Congestive failure and massive edema tend 
to develop in these patients, and may further increase breathing work and 
limit ventilatory response. All of these components which increase the 
work of breathing or limit ventilation response may have a cumulative 
effect, resulting in a vicious cycle which increases hypoventilation. Treat- 
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Fic. 6. Diagrammatic representation of the features of the obesity hypoventilation syndrome. 


ment of any one may help to break up the cycle and markedly improve the 
clinical status. 


SUMMARY 


The results of our cardiopulmonary studies on 17 patients with the 
syndrome of extreme obesity and hypoventilation implicate excessive breath- 
ing work as a cause of the hypoventilation and associated features. 

We attempted to duplicate some of the functional abnormalities of these 
patients by binding the chest and abdomen of 10 control subjects. Pul- 
monary function studies were abnormal during binding, and these func- 
tional changes were similar to those of the obese syndrome patients. 
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METHODS 


Individuals in the study were patients at Los Angeles County General Hospital 
and White Memorial Hospital, Los Angeles, California. Included in the controls 
are medical students, house officers and patients with uncomplicated obesity. 
Minimal criteria for the presence of the syndrome were: obesity, hypoventilation as 
determined by arterial PCO,, and the absence of prior chronic lung disease. Each 
patient had complete history, physical examination, chest roentgenogram, electro- 
cardiogram and other indicated laboratory determinations. Tests of pulmonary 
function included the following: vital capacity, timed vital capacity, and maximal 
breathing capacity, performed in the usual manner with Collins respirometer (9 L.) ; 
residual volume determined by closed circuit helium dilution; ** maximal expiratory 
flow rate, by pneumotachograph; *® diffusion capacity (oxygen), venous admixture, 
by two-level oxygen breathing method; pulmonary compliance; airway-tissue 
resistance, sitting position, by intra-esophageal balloon method; *! intra-abdominal 
(intragastric) pressure by 5 c.c. balloon, determined in both sitting and supine posi- 
tions (expiratory intrapleural and intragastric pressures were recorded at the instant 
of zero air flow indicated by simultaneous pneumotachograph tracing). Mead et al.** 
have shown that the presence of unusual pressures on the esophageal balloon, as in 
the supine position, will cause exaggeration of the pressure amplitude, giving a 
falsely low value for compliance. The extreme obesity may have produced similar 
effects on the esophageal pressure measurement in the patients; the extent of such 
possible error cannot be estimated. 

Arterial blood was secured from the brachial artery with the patients semi- 
recumbent. The blood was analyzed for total O2, Og capacity and CO, content by 
standard methods.** Arterial blood pH was measured with Beckman glass electrodes 
at 37° C., and PCO, determined from pH, packed cell volume and CO, content.** 
Prediction formulas for normal values of lung volume were from Baldwin et al.*° 
and Aslett et al.26 The maximal breathing capacity was predicted on the basis of 
ideal weight.*° Application of pressure to abdomen and thorak of controls was by 
means of air-inflated binders. Cardiac catheterization was performed in the usual 
fashion in the cardiopulmonary laboratories of the White Memorial and Los Angeles 
County General Hospitals. Whole blood volume, central blood volume and cardiac 
output were determined by isotope dilution method, employing RISA.*’ Detection 
and follow-up of hypoventilation employed estimation of the arterial PCO, by the 
infrared CO, analyzer rebreathing method.** 
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SUMMARIO IN INTERLINGUA 


Le resultatos de nostre studios cardiopulmonar in 17 patientes con grados extreme 
de obesitate (peso medie, 317 libras) e hypoventilation (tension de COg, arterial 
medie, 66 mm de Hg) incrimina un augmento del carga de labor ventilatori como 
causa primari del hypoventilation e del altere aspectos associate con illo. 

Le syndrome typicamente incontrate in iste extrememente obese e hypoventilate 
patientes consisteva de polycythemia, somnolentia, disfallimento dextero-cardiac, 
respiration periodic, e reducite responsa ventilatori al inspiration de CO g. Esseva 
trovate que iste componentes—insimul con augmentos del volumine de sanguine, in- 
fection pulmonar, morbo thoraco-parietal o pulmonar, in tanto que istos esseva 
presente—exerceva un effecto summational como factores etiologic e formava un 
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circulo vitiose que augmenta additionalmente le carga de labor ventilatori. Le 
tractamento del un o del altere de iste multiple factores meliora in multe casos 
marcatemente le stato pulmonar e le aspecto clinic de un patiente particular. 

Nostre constatationes preliminari con respecto al stato cardiopulmonar de 10 
patientes con iste syndrome esseva reportate alterubi®. Studios additional relative al 
labor respiratori in le presente 17 patientes indica le occurrentia de reductiones del 
capacitate respiratori maximal (al media per 48%), augmentos del tension intra- 
thoracic in reposo (intra le esophago per 0,4 cm de H.O al media), reduction del 
elasticitate pulmonar, leve augmentos del resistentia in vias aeree e histos, augmentos 
del pression intra-abdominal in reposo (intragastric per 16, 9 cm de HO al media), 
e reduction del proportion inspiratori-expiratori del pression abdominal. 

In experimentos con normal e obese subjectos de controlo, reducite responsas 
ventilatori a COz, e altere aspectors simile a illos incontrate in le patientes del pre- 
sente reporto esseva producite per medio de bandages a pression abdominal e thoracic. 

Le similaritates del function pulmonar in le subjectos bandate e in le gruppo de 
patientes con le syndrome de obesitate pare indicar que le mechanismo del excesso de 
labor respiratori es un factor etiologic in le disveloppamento del hypoventilation. 
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CLINICAL STAFF CONFERENCE 


IDIOPATHIC HYPOALBUMINEMIAS: CLINICAL STAFF 
CONFERENCE AT THE NATIONAL INSTITUTES 
OF HEALTH * 


Moderator: Rozsert S. Gorpon, Jr., M.D., National Heart Institute. 
Discussants: Freperic C. Bartrer, M.D., National Heart Institute, 
and THomas WALDMANN, M.D., National Cancer Institute, 
Bethesda, Maryland 


Dr. Rosert S. Gorpon, JR.: I should like to begin this discussion on hypo- 
albuminemia by showing an illustrative case (figure 1). 


This two year old child was the product of an apparently normal gestation and 
showed no signs of disease at birth. From the age of eight months to approximately 
20 months he had repeated respiratory infections which produced no permanent 
residua. Beginning at the age of 16 months, and continuing until the present time, 
he has had generalized edema, which is well illustrated in the figure. Similar to the 
typical edema of nephrosis, this patient’s edema involves the face as well as the 
dependent parts of the body. There have been minor intercurrent difficulties, includ- 
ing skin rashes and conjunctivitis, but these have not been serious problems. His 
over-all growth has not been impaired, and his medical history indicates that his 
nutritional intake has been adequate. Except for the edema, physical examination 
provided no information of value. 

Laboratory studies included a urinalysis which showed no protein or sugar, or 
any cellular elements; hemoglobin, 12.6 gm. %; hematocrit, 40%; white blood cell 
count, 13,000, with a marked eosinophilia. The initial smear showed 22% eosino- 
phils, with an absolute level of over 3,000 per cubic millimeter. Examination of the 
stool has intermittently shown traces of occult blood but no parasites. Tuberculin 
test was negative. Blood chemical tests have revealed the blood urea nitrogen, 
cholesterol, electrolytes and bilirubin to be within normal limits. At admission, how- 
ever, serum proteins consisted of only 1.3 gm. % albumin and 2.5 gm. % total protein. 
Cephalin flocculation was 2 plus, and prothrombin time was normal. 

X-ray examination of the chest was normal. Barium study of the gastrointestinal 
tract revealed some clumping and segmentation in the ileum, and minor changes 
consistent with generalized mucosal edema. Duodenal intubation showed normal 
pancreatic function but failed to reveal the abnormal mucoprotein, which has been 
described as characteristic of cystic fibrosis of the pancreas. Shortly after admission 
this boy was given a sweat test, which showed an elevated level of chloride, but the 
sweat chloride concentration has since returned to normal. This patient has been 
on our ward for over two months and we have been observing the natural history of 
the disease, but no definitive therapy has been attempted. During this time he has 
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gone into a remission, relapsed, and recently has shown a second remission. At the 
present time his edema has disappeared, his serum albumin has risen to values rang- 
ing between 2 gm. % and 2.5 gm. %, and his total protein to just above 4 gm. %. 
He now looks healthy, and I hope that he can be discharged soon. 


Fic. 1. A typical case of idiopathic hypoalbuminemia. Generalized edema in this 
two year old boy (R.S.) has been present since the age of 16 months. 


A considerable number of case reports in the literature over the last few 
decades have described patients who bear a striking similarity to this one. 
Adults as well as children have been affected—females as well as males. The 
striking feature is edema, which appears to be the result of a hypoproteinemia 
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for which, in turn, no explanation can be found. The patients are usually in 
good general health, have no history of malnutrition, and can be shown not to be 
suffering from hepatic insufficiency or nephrosis. The terms “idiopathic hypo-- 
proteinemia” or “idiopathic hypoalbuminemia” have been utilized to describe 
the majority of such patients. In all but a few cases, attempts at treatment have 
not been successful. We shall not at this time attempt to review the literature, 
but will present case histories describing a few of our own patients, and report 
on the results of experimental work designed to elucidate the mechanism of the 
disorder. 

In the preliminary classification of these subjects, it is useful to consider 
first the results of plasma protein analysis. All cases that fit into the general 
pattern of idiopathic hypoproteinemia, with or without edema, have a subnormal 
serum albumin concentration. In the majority of cases, like the one just pre- 
sented, there is a concomitant reduction in the globulins, so that the total serum 
protein is strikingly low. Ina few, however, the globulins are present at normal 
or even high concentrations. Thus one might separate hypoalbuminemia from 
hypoproteinemia. In choosing the title of this conference, however, we were 
guided by the fact that hypoalbuminemia is present in all cases, and also because 
the focus of attention in isotopic studies is on the albumin fraction. 

As a logical first step in the study of the cause of hypoalbuminemia, it is 
necessary also to separate those subjects who fail to produce normal quantities 
of albumin from those whose ability to produce albumin is unimpaired, but 
who remove it from their plasma at an unusually high rate. One might also 
wonder whether there may be patients with hypoalbuminemia due to a disturb- 
ance of the distribution of albumin between plasma and extravascular fluid. We 
do not feel that we can answer this question authoritatively, but we have not 
yet encountered such a case. In the discussion which follows, in which Dr. 
Bartter and Dr. Waldmann will describe their work on the rates of production 
and destruction of serum albumin, we will encounter certain semantic problems 
in connection with the use of the terms “destruction,” “catabolism,” “burning,” 
and “removal.” It will be necessary to bear in mind the context in which the 
term is used, and to consider the terms as they are defined by the operations and 
conditions of the study in question. Perhaps when all the data have been 
considered, we will be able to propose better definitions for these terms. 

I should like now to turn the meeting over to Dr. Frederic C. Bartter, of the 
National Heart Institute, who will describe his experiences in the application of 
metabolic balance technics to the study of patients with “idiopathic hypoalbu- 
minemia,” and present some interesting case reports. 

Dr. Freperic C. BartTer: I should like to start by telling you of a case, 
then digress to make some observations about the use of balance studies in de- 
tecting the “fate” of plasma proteins, and end with the description of another 
case. 


The first patient was first seen in 1952, at the age of 27, complaining of obesity 
of the legs. This was such gross obesity as to be thought to be lymphedema, and 
for this reason initially she was admitted for study. 

Her history, briefly, was that the obesity had been present from infancy. For 
two years it had been noted that the “obesity” showed a marked response to diuretics, 
- it was thought that salt and water played a large part in the enlargement of her 
egs. 
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The family history was negative, but there were no siblings to provide additional 
data. Laboratory tests showed a high cholesterol (401 mg. %), a very low serum 
albumin (0.5 gm. %), and a slightly low globulin (2.5 to 3.0 on seven determina- 
tions).* When albumin was given, the fall of serum albumin was distinctly slow. 
Urine was negative throughout many studies; liver function was normal; and liver 
biopsy, whereas it did show certain large cells which appeared to be vacuolated, was 
described by Dr. Thomas as characteristic of hypoproteinemia in general, and not 
pathognomonic of a specific disease. 

When a biopsy of the leg was done, it was found that the patient had fat and 
not. the fibrosis of lymphedema; abnormal deposition of fat appeared to constitute a 
second, apparently unrelated disorder. On physical examination the patient ap- 
peared to be entirely normal above the inguinal ligaments. Below this level, there 
was a very gross accumulation of fat. 


When we became interested in this patient, we soon discovered that in the 
German literature * there were two other patients with a similar disease—patients 
presenting with essentially no circulating albumin. The patients were brother 
and sister, and they had no suggestion of the lipodystrophy that our patient 
showed. 

I should like to digress now to consider some metabolic studies on the fate 
of plasma protein as it can be measured by balance technic. These studies 
employ a method previously published.” * 

Albumin is given intravenously over a four- to 16-day period to a patient on 
constant balance regimen. The portion of the albumin undergoing degradation, 
or “burning” (with, of course, deamination of the amino acids), is measured 
from the cumulative increase in nitrogen excretion over control levels. All 
patients but one have shown such increase after the first two days of infusion. 
A second constant sequela of such a regimen is the retention of phosphorus 
beyond the amount attributable to bone changes (derived from the calcium bal- 
ance). This is taken to indicate “conversion” of albumin (which contains es- 
sentially no phosphorus) to a phosphorus-containing tissue. On the assumption 
that this tissue has the composition of “normal” muscle protoplasm, the cumula- 
tive phosphorus balance is used to measure the portion of the albumin under- 
going “conversion.” 

Figure 2 shows the use of this type of analysis in a subject given the albumin 
by mouth. As might be expected, it is all accounted for from day to day, with- 
out “lag.” There is a relatively slight overlap between “burned” and “con- 
verted.” This is not surprising in view of the fact that these are cumulative 
data over a long period. When we apply this method in the study of patients 
who receive the albumin by vein, the results are quite different. 

Figure 3 shows such a study in a patient whose protein metabolism appeared 
to be normal. The increase in nitrogen excretion and the decrease in phosphorus 


* These determinations were done by the Howe method. If the albumin was, in fact, 
lower than 0.5 gm. %, the globulin would be correspondingly higher. At a later date, after 
albumin replacement had been withheld for many months, electrophoretic determination of 
serum globulins yielded values as high as 4.8 gm. %. 


Fic. 2. Nitrogen balance, phosphorus balance and the “fate” of albumin given orally 
to a 31 year old woman with idiopathic osteoporosis. Balances are plotted as deviations 
from average of control data. “Fate” is plotted cumulatively, “burned” calculated from 
increase in nitrogen excretion, and “converted” from decrease in phosphorus excretion. 
From 2:8, (Reproduced by permission from the Robert Gould Research Foundation and 
the Association of American Physicians. ) 
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“Fate” of albumin given intravenously to the patient of figure 2. Regimen 


and dosage are essentially the same in both studies. 
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Fic. 4. “Fate” of albumin given intravenously to a 60 year old female with osteoporo- 
sis. For method of plotting see legend to figure 2. From?. (Reprinted by permission 
from the Robert Gould Research Foundation.) 
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excretions are apparent. The analysis shows that there is a “lag” in degradation, 
with approximately half of the albumin degraded, and 20% converted by the 
end of the infusion period. 

Figure 4 shows another study on a patient, also normal with regard to 
handling of protein, with osteoporosis and Paget’s disease. The pattern is very 
much the same. In this case, as the serum albumin levels went up, appreciable 
amounts of albumin appeared in the urine. 

This technic was applied to a young man with very severe hypoproteinemia, 
and the results were as shown in figure 5. As the albumin was given it was 
almost continuously quantitatively destroyed ; the chart looks like the one on the 
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Fic. 6. “Fate” of albumin given intravenously to patient G. M. Note decreased 
rate of “burning” and increased rate of “conversion.” 


patient who received the albumin by mouth. Clearly, this young man destroyed 
albumin too rapidly. 

Figure 6 shows the results of this technic in patient G. M. This patient is 
the only one we have studied in whom there was no increase in albumin “burned” 
during the infusion. The serum albumin concentration fell very slowly after it 
had been elevated by the infusions. (This will be demonstrated again by Dr. 
Waldmann from isotope studies.) We conclude that the hypoalbuminemia 
in this patient is a result of an inability to form albumin—that destruction of 
albumin is indeed slower than “normal.” 
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Finally, this technic was applied to another young woman, N. W., with” 
severe hypoproteinemia; she will be mentioned later, also. This patient pre- 
sented at 26 years of age with a history of edema and diarrhea for 18 months, 
and nausea and vomiting occurring with the diarrhea for the last 10 months. 
She had a negative family history, and her physical examination was entirely 
negative except during periods when she had excessively low serum protein 
and mild dependent edema. 

Studies revealed the following laboratory results: serum albumin, 0.9 gm. 
% ; globulin, 1.6 gm. %; gamma globulin, low; cholesterol, 137 mg. %. The 
patient had normal liver function. X-ray showed a deficiency pattern in her 
gastrointestinal tract, and osteoporosis of her bones. Stools contained excessive 
amounts of fat. When her serum albumin was elevated with exogenous al- 
bumin by vein, the subsequent decline was very rapid. When prednisone was 
given concomitantly and the procedure repeated, the rate of decline was sig- 
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Fic. 7. The effect of prednisone on decrease of serum albumin concentration in N. W. 
On four occasions, serum albumin had been raised by administration of albumin. On two 
occasions, “decay” was slower when prednisone was given. On the fifth occasion, prednisone 
had no apparent effect on the low “steady state” albumin level. 


nificantly less. The difference was less convincing when the whole procedure 
was repeated at a later date (figure 7). Surgical exploration failed to demon- 
strate a lesion of the gastrointestinal tract. 

Figure 8 shows the study of the fate of albumin in this patient. The results 
contained two surprises. First, in spite of the obviously rapid rate of decrease 
of circulating serum albumin (from 5.1 to 1.9 gm. % in eight days, for-example), 
the degree of “burning” was not increased. Second, there was a remarkable 
degree of “conversion” of albumin nitrogen to “protoplasm.” We can explain 
these two phenomena only by assuming that (1) the patient was indeed de- 
stroying albumin at too rapid a rate, and (2) she was making use of the amino 
acids so liberated to build other tissues. Some of the data to be presented 
today give quite convincing evidence that this is exactly what was occurring in 
this lady. 
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~ Dr. Ropert S. Gorpon, Jr.: Approximately two years ago, when these 
investigations were started, Dr. Jesse Steinfeld* assisted us by performing 
studies of the rate of metabolism and turnover of I'*!-labeled human serum 
albumin in patients of this type. Since his departure, the same procedures have 
been continued by Dr. Thomas Waldmann, of the National Cancer Institute, 
who will now present some of the data obtained by that method. 


Dr. THomas WALDMANN: During the last two years we have had the 
opportunity of studying the 1'*'-albumin turnover of 12 patients with hypoalbu- 
minemia of unknown cause. These patients fall into two major groups on the 
basis of protein turnover and clinical data. One group, the ananabolic, has a 
deficit in albumin synthesis; the other has normal synthesis, but excessive loss 
or catabolism of protein. The albumin metabolism of these patients was 
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Fic. 8. “Fate” of albumin given intravenously to patient N. W. Note that 
percentage “burned” is not above normal. 


studied with I**-albumin (RISA-T4 of Abbott). Known volumes of I[**!- 
albumin containing approximately 100 microcuries of I'** were administered 
intravenously. Thyroidal uptake of the radioisotope was inhibited by admin- 
istration of Lugol’s solution. Blood samples were taken without stasis at in- 
tervals of 15 and 30 minutes after injection of the radioalbumin, and at least 
daily for 30 days. Complete urine collections were made, and stools were 
collected for at least the first week of the study. 

The data were analyzed as shown in figure 9. All values are corrected for 
radioactive decay and plotted as a function of time. In the upper curve, the 
per cent of the I'**-albumin retained in the body is plotted against time. The 
per cent retained is considered equal to 100 minus the cumulative excretion of 
the isotope dose in the urine and stool. From this curve the T} of the I'*'- 
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albumin (as well as the per cent degraded per day) is obtained. The lower- 
most curve represents the concentration of the I**-albumin remaining in the 
plasma. In the initial five to seven days the curve demonstrates the albumin 
exchanged between intravascular and extravascular spaces, as well as the rate 
of tagged albumin degradation. After distribution is complete, the slope defines 
the rate of albumin degradation and is equal to the slope in the upper curve. 
The middle curve represents the per cent of the retained dose remaining intra- 
vascular. It is the ratio of the values of the lower and upper curves. After 
distribution equilibrium has been reached, the value represents the per cent of 
the body albumin which is intravascular. From this value, the plasma volume, 
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Fic. 9. “Fate” of 1431 human serum albumin in a normal subject. 


and the plasma albumin concentration, the total exchangeable albumin or total 
body albumin may be determined. 

In figure 10 the per cent of the injected I***-albumin remaining in the body is 
plotted as a function of time for two of the patients just presented, and for a 
normal control. The normal control has an I**!-albumin T4 of 16 days, while 
G. M., the patient presented by Dr. Bartter, has an albumin T4 of 38.5 days, 
over twice as long, indicating a decreased rate of albumin destruction. R. S., 
the first patient presented by Dr. Gordon, has an excessive degradation rate, with 
an [?8!-albumin T4 of two and one-half days, one sixth of the normal. 
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DEGRADATION OF IODINATED HUMAN SERUM ALBUMIN IN PATIENTS 
WITH IDIOPATHIC HYPOALBUMINEMIA AND IN CONTROL SUBJECTS 
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Fic. 10. “Fate” of 1431 human serum albumin in a normal subject and in G. M. and R. S. 


Figure 11 compares the I'*!-albumin metabolism of the ananabolic patient, 
G. M., 17 control subjects, and 11 patients with hypercatabolic hypoproteinemia. 
The albumin concentration and total exchangeable albumin are significantly 
lower in the hypercatabolic and ananabolic groups than in the normal. The 
normal controls break down 3.9% of the body albumin each day, and have 
an I**!-albumin T4 of 16 days; whereas G. M., the ananabolic patient, degraded 


1.6% of the body albumin each day, and had a T} of I**!-albumin of 38.5 days. 
On the other hand, the 11 hypercatabolic patients degraded an average of 15% 
of their body albumin each day, and have an I**'-albumin T$ of 4.1 days. 

I should like to note here that the rate of degradation of albumin was di- 
rectly related to the albumin pool size in patient G. M. When we infused 
this patient with albumin until her total body albumin was normal, she had 
a normal degradation rate. A similar phenomenon of increased degradation 
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rate with increased albumin pool size had also been seen in normal individuals 
after large albumin infusions. 

The albumin turnover, i.¢e., the grams of albumin destroyed each day, is 
determined from the product of the total exchangeable albumin and the degrada- 
tion rate. In the steady state this is equal to the grams of albumin synthesized 
each day. In G. M. the turnover is less than 10% of the normal. The value 
shown is calculated utilizing the albumin value three months following infusion 
of 400 gm. of albumin, and is three times the admission value. If the admission 
albumin concentration is utilized, the rate of albumin synthesis is 3% or 
less of that seen in the normal. 

In the hypercatabolic group, the rate of albumin synthesis is slightly greater 
than normal. The maximal rate of albumin synthesis in adults with excessive 


IDIOPATHIC HYPOALBUMINEMIA 
A. CLINICAL SUMMARY 


Hypercatabolic Ananabolic 
Sex 8& 
Age of onset 0-10 7 
of edema (years)} 10-20 7 ave. 16 Approximately 20's 
over 20 5 
Duration of 
edema (years) ave. 5 0-7 
Extent of edema generalized 12 None to limited to lower legs 
limited to legs 5 
P.£. BP 120/70 BP 85/60 
Negative other than edema Negative other than edema 
Lab 
Sed. rate 2 mm/hr. 55 mm/hr. 
Chol. ave. 150 mgm. over 400 mgm. 
Fic. 12. 


albumin degradation or loss as seen in hyperthyroidism, nephrosis or idiopathic 
hypoalbuminemia is only twice that of the normal. In general, the rate of 
albumin synthesis per kilogram of body weight is slightly higher in children 
with these conditions. 

The fundamental differences seen in these two groups of patients with idio- 
pathic hypoalbuminemia led us to review other cases described in the literature. 
Figure 12 includes data from 22 such cases for whom there were sufficient 
data for evaluation. There appears to be no predominance by sex in either 
group, or any striking difference in the age of onset or duration of edema between 
the two groups. The edema is much more marked in the hypercatabolic group, 
and was generalized in over half the patients. Four of these 22 patients had 
chylous effusions.* In the ananabolic group there was little or no edema. 

*In a later review of the world literature it was found that of 100 patients with 


“hypercatabolic hypoalbuminemia,” 18 had spontaneous chylous effusions. This includes 
the 3 individuals with chylous effusions in the 11 patients reported in the present paper. 
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The routine hematologic examinations of both groups were normal, other than 
an average sedimentation rate of 2 mm. per hour in the hypercatabolic, com- 
pared to 55 mm. per hour in the ananabolic. The cholesterol level was normal 
or low in the hypercatabolic group, ranging from 49 to 220 mg. %, while in 
the ananabolic it was elevated to over 400 mg. %. 

Figure 13 shows a summary of the serum protein data. The total proteins 
are moderately low in both groups. The average albumin level in the hyper- 
catabolic group is 2.3 gm. %, and extremely low (0.3 gm. %) in the ananabolic 
group. The globulin level in the hypercatabolic group is low or normal (from 
0.47 to 2.2 gm. %), with an average of 1.7 gm. %, while in the ananabolic it is 
elevated, with an average of 4.5 gm. %. The gamma globulin concentration is 
low in all but one patient of the hypercatabolic group, with an average of about 
200 mg. %, and is elevated in the ananabolic group, with an average of 1.6 
gm. %. 

The albumin turnover is much more rapid than normal in the 20 hyper- 
catabolic patients studied, and slower than normal in the three ananabolic pa- 
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tients. In the ananabolic group, the hypercholesterolemia, hyperglobulinemia 
and slow albumin degradation can be corrected by albumin infusion. 

In summary, patients with idiopathic hypoalbuminemia appear to fall into 
two major groups. The hypercatabolic group has a moderate to marked edema, 
low or normal cholesterol, low sedimentation rates, moderately low albumin, 
low total globulin and gamma globulin, and a rapid rate of albumin degradation 
or loss. The ananabolic has minimal edema, with elevated cholesterol level 
and sedimentation rate, and extremely low albumin levels, but elevated globulins. 
It appears that the hypercatabolic group represents patients with excessive loss 
of many serum proteins, while the ananabolic group represents an isolated de- 
fect in the ability to form albumin, accompanied by a hyperglobulinemia and 
hypercholesterolemia. 


Dr. Rozserr S. Gorvon, Jr.: I should now like to present some data on 
the mechanism of “hypercatabolic hypoalbuminemia.” As Dr. Waldmann has 
just explained, it appeared that patients with this disorder were losing albumin 
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from their vascular compartments by some route. In addition, since other pro- 
teins were in low concentration, it seemed reasonable that whatever this mecha- 
nism ot loss might be, it was not specific for albumin. This pattern of serum 
protein abnormality is not markedly different from that seen in nephrosis, or 
in patients with severe skin disease in which there is an actual external loss 
of protein. Because of this, we investigated the possibility that these patients 
might be losing protein from the body by way of the gastrointestinal tract, where 
the attack of digestive enzymes on the plasma proteins would quickly render 
them unrecognizable. 

In the second patient discussed by Dr. Bartter, a qualitative demonstration 
of this process was obtained with the help, direct and indirect, of Dr. John 
Davidson and Dr. Elliott Middleton. Dr. Davidson intubated this young 
woman with a Miller-Abbott tube, and intestinal fluids so obtained were tested 
with an antihuman albumin rabbit serum prepared by Dr. Middleton. The 
material aspirated from the patient’s stomach gave no precipitin reaction with 
the rabbit serum, but everything obtained beyond the pylorus was very rich in 
such antigen. We tested several control patients who had normal protein 
metabolism, and established that the normal contents of duodenum and jejunum 
were not reactive with this rabbit antiserum. Shortly after that, a report by 
Citrin et al.° described the intubation of a patient with giant hypertrophic gas- 
tritis after intravenous injection of I'*!-labeled human serum albumin. In this 
individual it was possible to recover from the lumen of the stomach a considerable 
quantity of I'*!-albumin. The I*** could be demonstrated to be protein-bound 
by trichioracetic acid precipitation and dialysis. They estimated the rate at 
which albumin was being transferred from the plasma into the stomach of this 
individual, and ascertained that the rate of this transfer was quantitatively ade- 
quate to explain the abnormally rapid rate of loss of albumin from the plasma 
compartment. 

In our studies of subjects who might be losing albumin into the lumen of 
the intestine distal to the stomach, it seemed that it would be very difficult to 
repeat the procedure which Citrin and his co-workers had used. The stomach 
is one area into which a tube can be passed and from which fairly quantitative 
amounts of the contents can be recovered. The length of the small bowel, how- 
ever, is hardly adapted to a procedure of this sort. 

In addition, we had occasion to study several patients who had known re- 
gional enteritis. In several cases the disease was far advanced and had produced 
strictures which made it impossible to introduce a tube into the area of interest. 
We therefore attempted to develop an indirect method of demonstrating the 
same transport of proteins from the plasma into the intestinal tract. This was 
accomplished by the production of I***-labeled polyvinylpyrrolidone.® Poly- 
vinylpyrrolidone (PVP) is one of a considerable number of macromolecular 
substances which have been used clinically as protein substitutes. for the ex- 
pansion of plasma volume. PVP itself has a number of drawbacks, and has 
been superseded in the clinical field by dextran and other agents, but it has 
been studied at great length and its biochemical behavior is well known. For 
our present purposes, the important points are that it is distributed in a fashion 
similar to that of serum albumin, at least for the first day or so after its in- 
travenous administration, and, more importantly, that it is biochemically inert 


and cannot be degraded by enzymes. 
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H-(~CH-CHp-), I 


Fic. 14. Structure of [1%1-PVP. 


PVP is a linear polymer with the structure shown in figure 14. The » indi- 
cates that the monomeric unit, vinylpyrrolidone, recurs many times in each chain. 
The I*** is attached to an end group which occurs only once at the termination 
of the chain. mn is a large number, in the range of 100 to 300, and is variable, 
so that all the molecules in a given PVP preparation are not identical in molec- 
ular weight or diffusion constant. So far, that is one of the most serious draw- 
backs to the use of the material to attempt a quantitative estimation of the rate 
of diffusion of the macromolecules from blood to the gastrointestinal tract. This 
material should not be confused with the loose complex of polyvinylpyrrolidone 
and iodine that is in current vogue as a topical antiseptic. This complex is sold 
commercially under the trade name of Isodine, and contains large amounts of 
iodine, not firmly bound to the polyvinylpyrrolidone. The iodine is easily dis- 
sociated, rendering the preparation useful as a germicide. 

Our I**-labeled polyvinylpyrrolidone is quite stable. On administration 
of small test doses of this material by mouth to human subjects, we can recover 
about 90% of the radioactivity in a four-day stool collection. A small per- 
centage of the radioactivity is found in the patient’s urine, and a trace is not 
accounted for in the four-day collection period. On intravenous administration 
to normal human subjects, only traces of this material appear in the stool. This 
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Fic. 15. Percentage of an intravenous dose of I1%1-PVP found in feces of control subjects. 
(Reproduced, by permission, from Lancet 1: 325 (Feb. 14) 1959. 
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amount seems to be to some extent a function of molecular weight. In a num- 
ber of normal subjects, including both normal controls and hospital patients with 
no disease of the gastrointestinal tract and no disturbance of protein metabolism, 
an average of 0.8% of administered radioactivity is excreted in the feces in 
four days.? 

Figure 15 is a histogram showing the distribution of the results of what 
we now call the “PVP test” in patients who have no disease pertinent to this 
discussion. The average fecal output is 0.8% of the administered dose, and 
the upper limit of normal is about 1.6% of the administered dose recovered in 
a four-day stool collection. The amount of radioactivity administered need 
be only about 10 wc. Most of the radioactivity administered intravenously is 
never excreted, but because of the short physical half-life of I***, and the rather 
wide distribution of the polymer through the patient’s body, the radiation hazard 
is considered to be insignificant. 
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Fic. 16. Relationship of rate of I1%1-albumin degradation to percentage of PVP 
in feces in nine patients. The normal range is shown as a shaded area. 


Each of the patients with “idiopathic hypercatabolic hypoproteinemia” has 
been found to excrete more of the test dose of labeled PVP in the stools than 
do normal subjects. The fraction of administered radioactivity excreted in 
the feces ranged from a low of 2.9%, which is about twice the upper limit of 
normal, to a high of almost 20%. Figures 16 and 17 show the relationship of 
the result of the PVP test with other parameters of hypoproteinemia. 

Figure 16 is a scatter plot of the per cent of PVP excreted in the stools 
as a function of the I'*'-albumin degradation rate which was determined by Dr. 
Waldmann and Dr. Steinfeld. This is not the precisely linear correlation for 
which we might hope. There are several reasons for this. One is the fact 
that there is not a perfect correlation between the two procedures. But also, 
since both tests depend upon I'*'-labeled molecules, it is clearly impossible to 
perform the two studies at exactly the same time. As a matter of fact, in a 
few of these patients the data on albumin degradation rate were obtained before 
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we had succeeded in preparing a satisfactory I'*'-PVP. In one subject, almost 
a year elapsed between the performance of the two tests. Since the severity of 
the condition may change during such a period, there is further reason for the 
correlation to be less than perfect. 

Figure 17 is a plot of the per cent of PVP in the stool against the serum 
albumin concentration, which of course could be determined at exactly the same 
time. One may calculate a theoretic relationship between these two variables 
on the basis of certain simplifying assumptions: (1) the fraction of labeled PVP 
in the stool is a linear measure of the rate of loss of protein into the gastro- 
intestinal tract; (2) albumin in patients of this type is degraded by two mech- 
anisms—loss into the gastrointestinal tract, and the normal route of catabolism, 
whatever that may be; (3) the rate of production of albumin in the liver of the 
patient afflicted with hypoproteinemia does not increase appreciably above nor- 
mal (in other words, we believe that the liver cannot compensate for the protein 
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Fic. 17. Relationship of PVP in feces to serum albumin concentration in 
11 studies. Normal range is shown as a shaded area. 


deficit by increasing its production to bring the plasma level back to normal) ; 
and (4) the volume of distribution of albumin is the same in patients with this 
disease as it is in normal individuals. 

On the basis of these’ assumptions, we can calculate what the relationship 
between steady-state albumin concentration and the PVP test ought to be. That 
relationship is shown by the curve drawn in figure 17. The shaded area de- 
scribes the normal range, and the points are the data on a number of patients 
on whom both tests have been performed. The points -fall reasonably close to 
the curve, and serve as confirmation of the hypothesis that loss into the intestinal 
tract is the cause of idiopathic hypoproteinemia. 

The series of patients studied in the Clinical Center is still small, but a 
few generalizations can be made from the results now available. We have 
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found evidence of transfer of PVP from the blood into the gastrointestinal tract 
in every patient with “hypercatabolic hypoproteinemia,” and in no case have we 
found such transfer without a significant degree of hypoproteinemia. It seems 
reasonable, therefore, to adhere to the hypothesis that transfer of plasma protein 
into the bowel is responsible for the deficiency. The condition defined by this 
test is not a disease but a disturbance of physiology. It is a manifestation and 
not a diagnosis. Perhaps it is comparable to the finding of albuminuria or a 
positive test for occult blood in the stool. 

The nature of the gastrointestinal disease remains obscure in the majority 
of these patients. In a few, regional enteritis appears to be responsible. In 
the case reported by Citrin et al.,° the lesion was giant hypertrophy of the gastric 
mucosa. A thorough x-ray examination of the gastrointestinal tract and, in 
several cases, a laparotomy have failed to reveal the nature of the lesion in most 
of our patients. Since, as Dr. Waldmann mentioned, three of our own have 
had spontaneous chylous effusions, we suspect that some defect in the lymphatic 
system allows the escape of chyle or lymph into the lumen of the gut. This 
hypothesis, however, has yet to be proved in any individual case. We do be- 
lieve that there are grounds for an optimistic view of this disorder. So far, at 
least, the prognosis for survival in afflicted patients seems to be very good, and 
we hope that future investigation will give us the information and technics neces- 
sary to localize the defect through which the protein enters the intestinal sys- 
tem. Such a defect, if pinpointed, might be susceptible to surgical cure. If, 
on the other hand, it is a recognizable inflammatory disease, it might be handled 
by appropriate medical therapy. 

Before the beginning of the general discussion and question period, there 
are some details which occurred to me in connection with the presentations of 
Dr. Bartter and Dr. Waldmann. Dr. Bartter pointed out that two patients 
studied in Germany were similar to the case studied here with failure of al- 
bumin synthesis. The data he presented indicated that our patient, G. M., 
had an albumin level of 0.5 gm. %. That value was obtained by a Howe frac- 
tionation, however, and is subject to error in the positive direction. G. M. was 
then treated with exogenous Red Cross serum albumin, so no more precise 
plasma albumin determination has been possible. Of the two patients in Ger- 
many, one also has been treated with albumin, but the other remains in his 
natural state, having had no exogenous serum albumin. A recent paper by 
Lohss and Kallee * from the University of Tiibingen, where that case is under 
examination, reports the use of a very elaborate method for the determination 
of serum albumin. They indicate that if their patient has any endogenous 
albumin, the level must be below 0.01 gm. %. At this low level, I believe that 
the term “analbuminemia” is justified. On the basis of the many points of 
clinical similarity, our patient, G. M., should be included in this rare category 
with the two cases studied at Tubingen. : 

I should like to ask Dr. Bartter a question about these metabolic balance 
studies. Figure 6, on the fate of albumin administered intravenously to the 
ananabolic patient, showed that about four days after the completion of the 
period of albumin administration, all of the administered albumin was accounted 
for, either as burned or converted to protoplasm. If no albumin remained 
unchanged, the serum level should have been back to zero, but it was not. 
The infusion of 400 gm. of albumin into this patient over an eight-day period 
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raised her serum albumin level to normal, from which it declined, with the very 
long half-time that has been mentioned. Four days after the infusion period her 
serum albumin concentration was close to 4 gm. %. If one accepts the data on 
total exchangeable albumin that have been obtained from I**-albumin distribu- 
tion and turnover studies, it would appear that she must at that time have con- 
tained a quantity of exchangeable albumin in the vicinity of 300 gm. Four 
hundred grams were infused and about 300 are accounted for as serum albumin. 
Yet on the metabolic balance, it has all been “converted.” Perhaps I am raising 
questions that cannot be answered in light of present technics, but I shall ask 
Dr. Bartter to discuss briefly this apparent discrepancy. 


Dr. FReperic C. BartTeR: Perhaps the discrepancy, which is a real one 
in this patient, stems from two things. First, let me say that a large part of 
this patient’s weight was fat. This probably leads to an overestimate of total 
body albumin on the “4 gm. per kilo” basis. These are cumulative data, and 
the further from the initial period, the less the reliability of the figure, which 
represents, of course, the summation of any systematic error in the method— 
for example, any small error in the intake. Despite these considerations, how- 
ever, there is still a discrepancy in this patient. The direction in which one 
would have to seek an explanation would be: Calculation is based on the as- 
sumption that when the patient goes into positive phosphorus balance, this is 
put down as “protoplasm.” This phosphorus is “corrected” for the calcium bal- 
ance, so it does not represent changes in bone. But it is assumed that the 
phosphorus is put down as so-called “normal” protoplasm, with a phosphorus- 
to-nitrogen ratio of 1 to 15. Now, in fact, had she put down protoplasm which 
was richer in phosphorus than the so-called “normal” or average protoplasm 


(that is, muscle), then the analysis would show such a discrepancy. There was 
still albumin left when enough phosphorus had “disappeared” to make it all into 
average protoplasm. 

I should like to question Dr. Gordon’s third assumption. I understood from 
Dr. Waldmann that the rate of formation of albumin in these patients who had 
the hypercatabolic syndrome was in fact increased. Did you assume that it 
was normal? 


Dr. Rosert S. Gorpon, Jr.: As a matter of fact, I did assume that. One 
of the very interesting problems that has been studied at great length by in- 
vestigators interested in serum protein metabolism is the question of whether 
the albumin production rate can be increased in response to a need which might 
arise with hypoproteinemia of whatever cause. Extensive studies have led to 
the conclusion that the ability of the liver to increase albumin synthesis in re- 
sponse to need is quite limited. I assumed that there was no increase at all in 
these patients because my mathematical ability was not equal to allowing for a 
possible change in the rate of synthesis as determined by the severity of the 
hypoproteinemia. 

The data that Dr. Waldmann presented on the rate of synthesis of albumin 
in hypoproteinemic patients are expressed in grams of albumin per kilogram of 
body weight per day. The group includes several small children. Since the 
normal controls have all been adults, we must be careful in our comparisons, 
as it may be that the normal rate of synthesis of serum protein in children, 
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expressed in grams per kilogram per day, is greater than in adults. This is an 
aspect that remains for future investigation. 


Question: Since you have had the opportunity to observe these patients 
through many episodes of edema, has it been possible to correlate the serum 
albumin, the oncotic pressure, and the episodes of edema? 


Dr. THomas WALDMANN: There seems to be only a poor correlation be- 
tween the serum albumin level and the amount of edema. Those patients with 
ananabolic hypoalbuminemia may be entirely without albumin, and still have 
no clinically demonstrable edema. On the other hand, a number of patients 
in the hypercatabolic group have had a plasma albumin concentration over 2 
gm. % and still have had generalized edema. 


Question : I should like to ask why the cholesterol is not high. 


Dr. THomAS WALDMANN: The answer to that question is not established. 
Of the 100 patients who have been seen here or described in the literature, 18 
had chylous effusions; of the seven on whom laparotomies were performed, all 
had markedly dilated lymphatics in the intestine. It is conceivable that they 
might be losing chylous fluid, containing lipid as well as plasma protein, into 
the lumen of the intestine. This process might contribute to excessive fat in 
the stool (as was found in the second patient described by Dr. Bartter), and 
to a reduction in serum lipid values. Unfortunately, we do not have sufficient 
data at this time to give a full explanation for the obvious difference between 
nephrosis and idiopathic hypoalbuminemia with regard to serum cholesterol. 
It might be noted that nephrotics and patients with idiopathic hypoalbuminemia 
are alike in showing a reduction in serum cholesterol when excess albumin is 
infused. 


Question: If these patients are losing protein into the gastrointestinal 
tract, is it appropriate to describe them as having “hypercatabolic hypoprotein- 
emia”? Does that term not suggest metabolic destruction of protein within 
the tissues? 


Dr. Rozsert S. Gorpon, Jr.: Your objection is a valid one, according to 
present knowledge. The term “hypercatabolic hypoproteinemia,” however, was 
originated by investigators whose methods did not allow them to distinguish 
between destruction of protein in the tissues and destruction within the lumen 
of the gastrointestinal tract. In either case, protein is being degraded within 
the patient. Now that the PVP test is available to make the distinction, we 
can use the term “hypercatabolic” to describe cases where accelerated destruc- 
tion or utilization of plasma protein within the tissues constitutes the chief ab- 
normality. For those cases with loss of protein into the gastrointestinal tract, 
the editor of The Lancet has suggested the interim term “protein-losing gastro- 
enteropathy.” ® Future developments should enable us to use even more precise 
descriptive terms. 


Question: I should like to ask Dr. Bartter why he believes that the in- 
fusion of albumin causes phosphorus retention, especially in the ananabolic 
patient. In such patients, nutritional deficiency is so unlikely that one could 
not assume that the infusion of albumin overcame a preéxisting protein deficiency 
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that limited protoplasm synthesis. Since the ananabolic state is probably a 
block in albumin synthesis, does this imply that albumin supplies some sort of 
growth factor, assuming that the increased phosphorus retention is due to actual 
synthesis of protoplasm? 


Dr. Freperic C. Bartrer: I understand your question to be: Why does 
it happen? The fact that it does happen is absolutely inescapable. In all cases 
that we have seen where albumin was received, there has been some phosphorus 
deposition, which in this patient (figure 6) was quite marked. I quite agree, 
it does suggest that in this patient albumin was necessary for the synthesis of 
something which she did not synthesize until she received the albumin. But 
I do not know what it is. 


QUESTION : It seems to me that phosphorus retention also appeared the most 
logical interpretation of these data, since in some way essential amino acids are 
being delivered to the tissues so they can be converted. I wonder if you plan 
to infuse the patients with mixtures of amino acids to determine whether phos- 
phorus retention, similar to that in starved animals, could be induced. 


Dr. Freperic C. BArTTerR: Relatively few studies have been done to com- 
pare the effect of giving albumin by mouth, when it is digested before being 
utilized, and by vein. Studies that have been done suggest that there is a 
difference in bone matrix formation which is one form of protein anabolism 
that can be measured by means independent of phosphorus balance. 

We tried to make exactly this comparison with one of the present patients, 
but it was impossible for the patient to take sufficient albumin by mouth. 


Question: Is there a potassium retention, in addition? 


Dr. Freperic C. BARTTER: There is indeed. It is quite comparable, referred 
to muscle composition, to the phosphorus retention. It is just as consistent as 
the phosphorus retention. 


Question : Then do you not conclude that there is a direct conversion of the 
infused albumin into protoplasm ? 


Dr. Freperic C. Bartrer: I do not see that the evidence would by any 
means allow that conclusion. 


Question: Is your interpretation that this albumin is broken down and 
reconverted into protoplasm protein or some such thing? 


Dr. Freperic C, Bartrer: The evidence is not very good on this point. 
Albumin is not broken down completely, presumably, or one could accomplish 
the same results by giving it orally. Perhaps it is partially broken down; I 
have no way of knowing. 


ComMENT: This could be a problem solely of absorption of amino acids. 


Dr. Freperic C. BartTer: It could, actually. 


Question: Would the same picture result when the patient had malabsorp- 
tion solely of amino acids? 
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Dr. Freperic C. Bartrer: No. It is not a question of absorption. It is 
given by mouth and the nitrogen is expelled in the urine. But it is eliminated 
immediately ; there is no comparable evidence of ananabolism at the same time. 


Question: Do the ananabolic patients respond normally to ananabolic 
hormones ? 


Dr. Freperic C. Bartrer: I do not think we have this information on any 
of our patients. 
SuUMMARIO IN INTERLINGUA 


Hypoproteinemia idiopathic pote resultar ab le inadequatia del formation de 
albumina seral o ab le rapiditate del degradation del proteinas del plasma. 

Quanto al prime de iste duo syndromes, i.e. le syndrome “ananabolic”, il existe al 
tempore presente reportos de solmente tres casos, e duo de istos concerne fraternos. 
Le patientes de iste gruppo es characterisate per valores normal o augmentate pro 
le proteinas del plasma altere que albumina, per hypercholesterolemia, alte tempores 
de sedimentation, e retardo del destruction de albumina exogene. 

In le secunde syndrome, i.e. le syndrome “hypercatabolic”, omne le casos studiate 
usque al tempore presente con technicas appropriate exhibi un “inguttation” de 
grande moleculas in le vias gastrointestinal. Tal casos es characterisate per basse 
valores pro le proteinas del plasma altere que albumina, per normal valores pro 
cholesterol del sero, per basse tempores de sedimentation, e per un destruction ac- 
celerate de albumina exogene. In certe casos, lesiones characterisate per granulomas 
e lymphaticos dilatate ha essite trovate in le intestinos. 
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CASE REPORTS 


CARDIAC ARREST OUTSIDE THE OPERATING ROOM 
WITH SUCCESSFUL RESUSCITATION: 
REPORT OF TWO CASES * 


By Cartos Mota, MOD., Emir A. ZixriA, M.D., and RopMAN E. Taser, M.D., 
Detroit, Michigan 


VENTRICULAR fibrillation or cardiac asystole, a tragic operating room event, 
may also occur under nonsurgical conditions. Successful resuscitation in the 
former situation has become a relatively frequent occurrence. It is therefore 
logical that attention should be directed toward the management of this situation 
when it occurs outside the surgical amphitheater. 

Southworth et al. in 1950 reported successful resuscitation in a case of 
ventricular fibrillation precipitated by cardiac catheterization. Since then, several 
reports of recovery following ventricular fibrillation or asystole, treated by 
cardiac massage outside the operating room, have appeared in the medical 
literature. 

Multiple causes have been suggested as precipitating factors. [Electrolyte 
imbalance was implicated in the case of Roberts and Schnabel,? while coronary 
occlusion with an infarct was responsible in the cases of Reagan,’ Celio,* Beck,° 
Hannon et al.* and Bloomfield and Mannick.’ In all these instances the electro- 
cardiogram demonstrated evidence of myocardial damage, but the significance 
of the changes was not fully appreciated until later. Endocardial irritability was 
the explanation given by Southworth in his case. The patient reported by 
Brown and Knudson * had a Wolff-Parkinson-White syndrome, and resuscita- 
tion in this case was perhaps the most dramatic of them all. 

In other cases the precipitating factor was unknown, although rheumatic 
heart disease with mitral insufficiency was present in the one reported by Mozen 
and Katzman,* and mitral stenosis in the patient of Schwartz and Lobell.*° An 
additional factor in the latter case was the injection of bromsulfalein. The pa- 
tient reported by Bucherl and Koch ™ developed ventricular fibrillation during 
cardiac catheterization. Swan** mentions another instance occurring during 
aortography. 

An appealing hypothesis is offered by Beck ® in his “death factor” in coronary 
artery disease. He theorizes that about 90% of these deaths are due to ventricu- 
lar fibrillation caused by myocardial electrical instability, which, in turn, is due 
to differences in the oxygen supply of the heart muscle in adjacent areas. 

From a review of the literature, it appears that at least 13 resuscitations of 


* Received for publication February 6, 1959. 
i irom the Divisions of Thoracic and General Surgery, Henry Ford Hospital, Detroit, 
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Surgeon, Division of Thoracic Surgery, Henry Ford Hospital, Detroit 2, Michigan. 
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spontaneously occurring cardiac arrests have been successfully carried out. We 
wish to report two additional cases. 


CaAsE Reports 


Case 1. A 53 year old white male court stenographer entered the Henry Ford 
Hospital Emergency Room on August 23, 1958, complaining of moderately severe 
precordial pain which radiated to the left arm. There was a four- to five-year history 
of mild but similar complaints on rapid walking. While waiting for medical attention 
the patient suddenly collapsed and fell to the floor, cyanotic and gasping for breath. 
Respiration ceased and a generalized convulsion ensued. No evidence of heart action 
could be detected, and the thorax was rapidly opened to initiate manual cardiac 
systole. Oxygen was simultaneously administered with a nearby intermittent positive 
pressure breathing apparatus. The heart was fibrillating at the time of exposure. 
While manual systole was continued, 1 c.c. of 1:1,000 adrenalin and 0.4 mg. of 
Cedilanid were injected into the left ventricle. A single defibrillation electric shock 
converted the fibrillation to sinus rhythm. The patient was then transferred to the 
operating room, where endotracheal intubation and closure of the thoracotomy with 
drainage were carried out in an orderly manner. A traumatic laceration of the myo- 
cardium was sutured. The effectiveness of the prompt resuscitation measures was 
evidenced by movement of the patient during closure of the chest wall. Thirty min- 
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Fic. 1A. Case 1. Anterior, posterior, and lateral ischemic changes noted on day 
following cardiac arrest and resuscitation. 
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Fic. 1B. Case 1. Electrocardiogram 22 days later. 


utes after leaving the operating room he responded to questions by opening his eyes. 
Levophed was required for 48 hours to maintain a systemic pressure of 90 to 100 mm. 
of mercury. Twelve hours following resuscitation the patient talked lucidly and 
recalled various events of the day prior to cardiac arrest. On September 15, split- 
thickness skin grafts were applied under spinal anesthesia to an area of skin necrosis 
on the leg at the site of ‘the Levophed administration. Electrocardiograms prior to 
discharge on the forty-ninth hospital day demonstrated a posterior infarction (figures 
1A and 1B). 

Case 2. A 40 year old white male was admitted to the Cardiology Clinic of 
the Henry Ford Hospital on September 19, 1958, complaining of precordial and left 
arm pain of four days’ duration. The symptoms were clearly precipitated by effort 
and relieved by cessation of activity. He stated that his father had died at the age 
of 62 of coronary thrombosis. The patient appeared to be older than his stated age. 
The blood pressure was 140/90 mm. of mercury, and a soft systolic murmur was 
heard at the apex. He was admitted with a diagnosis of coronary artery insufficiency 
and possible myocardial infarction. Anticoagulant therapy with heparin and Marcu- 
mar was initiated. On the morning following admission the patient was found by 
his wife to be cyanotic and dying. She summoned a resident physician from the 
adjacent hall. The assistance of Dr. Melvin Block, who was passing, was also ob- 
tained; he promptly opened the thorax with a pair of scissors and instituted manual 
systole, while another physician carried out mouth-to-mouth breathing. The heart 
was noted to be in stand-still by the surgeon. While manual systole was maintained 
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the patient was transferred to the operating room. Ventricular fibrillation was 
present and was easily converted with a single electric shock. Careful examination 
of the heart failed to reveal significant abnormalities in the anterior descending 
artery. The myocardium was uniformly pink, and all visible areas participated 
in ventricular systole. Four hours after leaving the operating room the patient was 
able to talk and to answer some questions reasonably well. A mild state of confusion 
persisted for three days. Mephyton was used to neutralize the effects of previously 
administered anticoagulants. Levophed was required by continuous slow drip for 
three days. Convalescence was uneventful, and the patient was discharged on the 
thirty-fifth hospital day. The pre-arrest electrocardiogram had shown ischemic 
changes compatible with an initial infarction. The post-arrest progress tracings 
revealed the evolution of a myocardial infarction which could not be attributed to the 
surgical procedure, inasmuch as they matched the initial electrocardiogram and 
showed the natural progression of an infarct (figures 2A and 2B). 


DIscussIoN 


From an analysis of the previously reported cases, as well as our own, certain 
conclusions can be reached. Spontaneous ventricular fibrillation or asystole is 
a reversible situation in many instances. It requires a well executed plan which 
will provide (1) oxygen for the blood, and (2) the means of circulating the 
oxygenated blood. These two vital factors should be operative within a very 
brief period (possibly three to four minutes) if brain damage is to be prevented. 
Oxygenation in an emergency can be carried out effectively with mouth-to- 
mouth breathing, or with any tight oxygen mask. 

The second point—circulation of oxygenated blood—is accomplished by 
manual systole. The best approach to the heart is anteriorly, in the left fourth 
or fifth intercostal space, with division of the adjacent costal cartilages. Time 
should not be wasted in preparing the skin. Any knife or pair of scissors will 
suffice. Avoiding the phrenic nerve, one should open the pericardium to permit 
effective manual compression, detect ventricular fibrillation, and observe the color 
of the heart. Manual systole should be carried out at a rate of 80 or more com- 
pressions per minute. A peripheral pulse will be palpable if the compression is 
done properly. Care should be taken not to injure the lung or the heart itself. 
Once oxygen administration and manual systole are begun the emergency is 
over, and management of the fibrillation and closure of the chest can be done 
in the operating room. 

On occasion, the fibrillation is so fine that the countershock is not effective. 
Injection of adrenalin or calcium chloride often restores the tone of the myo- 
cardium and converts the fine fibrillation into coarse fibrillation which more read- 
ily responds to defibrillation. It is imperative to remember that manual systole 
should be continued until-the myocardium assumes a pink color, as countershock 
of a cyanotic heart is usually ineffective. In both of the cases presented, a single 
shock of 140 volts and 0.1-second duration proved adequate. 

Blood replacement is done cautiously, without overloading a circulatory 
system which is in a precarious state of compensation for the next few hours or 
days. Usually the blood pressure is readily maintained within satisfactory limits 
with a vasopressor such as Levophed. (A concentrated solution may be re- 
quired to reduce administered fluid volume.) From then on, the management 
is usually that of an acute myocardial infarction. Oxygen by tent or nasal 
catheter is provided, and antibiotics are usually given in liberal amounts. Cerebral 
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edema should be prevented, or treated by promoting dehydration to a certain 
extent. 

There is no doubt that a new frontier is open which, as advocated by Beck, 
offers the opportunity to save some patients in whom the heart needs only a 
‘second chance,” and in whom the organic myocardial damage is minimal. 
Success will depend upon the alertness of personnel in the emergency rooms and 
medical wards. It would seem doubtful that resuscitation of this type is within 
the reach of the layman, as foreseen by some. There should be more fruitful 
results from stimulation and instruction of physicians who are best qualified to 
carry out a procedure of such magnitude. Enthusiasm for the employment of 
active treatment in this situation must be tempered with judgment. Certainly 
every individual whose death is accompanied by cessation of cardiac activity is 
not a candidate. Timing, and proper execution of the measures necessary for a 
good resuscitation and full recovery, are important factors. A patient with a 
recent history of a mild coronary attack who is in fairly good general condition, 
or one who has been in apparently good health prior to the sudden arrest, would 
logically be a candidate. Resuscitative measures of this type should not be used 
in the merciful death of patients in the terminal stages of cancer, stroke or con- 
gestive heart failure. 

SUMMARY 


A review of the literature concerning successful resuscitation in cardiac 
arrest occurring outside the operating room reveals 13 cases. Two additional 
cases who have made a complete recovery are herein reported. 

A description of the cardiac resuscitation method employed is outlined. 

In the future there should be more instances of successful resuscitation of 
patients dying suddenly from coronary artery disease. Two prime indications 
for the use of manual cardiac systole are demonstrated by the cases we describe. 
One ambulatory patient had had known coronary artery insufficiency and died 
suddenly, the other was under treatment for a myocardial infarction at the time 
of sudden and unexpected death. 


ADDENDUM 


These two cases have been reported in a review of patients with myocardial infarction 
who underwent cardiac massage at Henry Ford Hospital (Nickel, S. N. and Gale, H. H.: 
Altered prognosis with cardiac massage, J. A. M. A. 170: 23, 1959.) 


SuUMMARIO IN INTERLINGUA 


Successo in le resuscitation de cordes arrestate o fibrillante in le sala de operation 
deveni de plus in plus frequente. Del altere latere, successo in le resuscitation de 
cordes in casos de morte subitanee foras del amphitheatro chirurgic ha non essite 
signalate usque satis recentemente. Indicationes pro interprender effortios-in iste 
direction es presentate per duo typos de patiente. In un de illos il, se tracta de 
patientes cognoscitemente con morbo de arteria coronari qui non se trova in dis- 
fallimento sed qui mori subitemente. In le altere il se tracta de patientes qui ha 
recentemente suffrite un moderate infarcimento myocardial e qui mori inexpectate- 
mente. Mesuras de resuscitation cardiac non es recommendate pro patientes qui 
mori de congestive disfallimento cardiac, de hemorrhagia cerebrovascular, 0 de neo- 
plasma maligne. 

Es reportate duo casos in que le successose resuscitation per massage cardiac 
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esseva initiate foras del sala de operation. In ambe casos le patiente esseva trans- 
ferite al sala chirurgic ubi disfibrillation e clausion del vulnere esseva effectuate. 
Le bon successo del mesura depende del rapide effectuation de oxygenation e del 
initiation manual de systole cardiac. 

Un methodo de thoracotomia e de systole manual es describite. Disfibrillation 
debe esser effectuate quando le corde es ben oxygenate. Le regime postoperatori 
require le uso judiciose de vasopressores e de oxygeno e un administration restringite 
de liquido. 
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PRIMARY CHICKENPOX (VARICELLA) PNEUMONIA: REPORT 
OF TWO CASES SEEN IN THE PRIVATE PRACTICE OF 
INTERNAL MEDICINE * 


By James J. GaBiE, Jr., M.D., F.A.C.P., Oklahoma City, Oklahoma 


RECENT reports **** of primary chickenpox pneumonia indicate that chicken- 
pox is occasionally a severe and even fatal disease in adults. The chickenpox 
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virus can involve organs and tissues throughout the body, and severe involve- 
ment of the lungs results in an appreciable mortality rate. 

Waring et al.’ first reported two cases of primary chickenpox pneumonia in 
1942, including autopsy findings in one fatal case. They described the patho- 
logic findings and the intranuclear eosinophilic inclusion bodies characteristic 
of the chickenpox virus. In 1953 Rosecan et al.? reported a case of chickenpox 
pneumonia with shock and heart failure. They reviewed the literature and 
found a total of nine cases. Numerous reports *** within the last few years 
bring the total reported number to 50 or more. 

Two patients with primary chickenpox pneumonia have been seen by the 
author within a period of one year. This may support the contention of Krug- 
man et al.’* that varicella pneumonia is not rare in adults. Recognition of this 
complication is important—with proper treatment, most deaths could probably 
be averted. 


Case REpoRTS 


Case 1. A 24 year old white married female was admitted to Wesley Hospital 
May 13, 1956, because of dyspnea, cyanosis and pain in the chest. Five days before 
admission the patient had developed a typical chickenpox eruption, starting around 
the face and forehead and proceeding down the body. Three days prior to admission 
she developed back pain so severe as to require consultation by a neurosurgeon be- 
cause of the possibility of a herniated nucleus pulposus. Large doses of Demerol 
were ineffective in relieving the pain. The day before admission she began coughing 
and was dyspneic. Her husband, a medical student, observed that she was cyanotic. 
Two weeks before admission the patient’s two year old son had had chickenpox, and 
the patient’s six week old baby developed chickenpox at the time of the patient’s illness. 
Past history revealed good general health. The patient had never previously had 
chickenpox. 

Physical Examination on Admission: Temperature, 102° F.; respiration, 50; 
pulse, 130 and regular; blood pressure, 120/80 mm. of Hg. The patient was an 
acutely ill, cyanotic, dyspneic young white female. There was a diffuse eruption 
scattered over the entire body, with macules, papules, vesicles and a few pustules in 
all stages of development. Respirations were rapid and labored, with flail movement 
of the chest. Bronchial breath sounds and rhonchi were heard over both lung fields. 
The heart sounds were prominent and vigorous. The abdomen was normal. 

Roentgenogram of the chest on admission revealed a diffuse bilateral pneumonitis 
involving all lobes and appearing almost miliary in character (figure 1). 

Laboratory: The hemoglobin was 14 gm. (91%); white blood count, 9,100, with 
42% filamented, 32% nonfilamented, 24% lymphocytes and 2% monocytes. The red 
blood count was 4,930,000, and the platelets appeared to be normal. The serologic 
test for syphilis was negative. Three blood cultures were negative. Sputum ex- 
aminations with smear and culture revealed no significant organism. The urinalysis 
was normal. Heterophil agglutination was negative. Blood chemical determinations 
on May 16, 1956, were: nonprotein nitrogen, 20 mg. %; sodium, 146 mEq./L; po- 
tassium, 4.61 mEq./L; chlorides, 99 mEq./L; CO,,:40 mEq./L. Cold agglutinin test 
was negative, as were complement fixation tests for psittacosis and Q fever. 

Hospital Course: On admission the etiology of the pneumonitis was in doubt. 
Because of the patient’s critical condition, treatment was instituted with large amounts 
of penicillin and streptomycin. After 24 hours it was felt that the pneumonitis was 
most probably secondary to chickenpox virus. Gamma globulin and, later, intra- 
muscular trypsin were administered. Treatment was otherwise symptomatic, and 
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was aimed mainly at maintaining adequate oxygenation of the blood. This was 
accomplished by placing the patient in a croup tent, with administration of moist 
oxygen, plus oxygen by nasal catheter, plus mask oxygen at times. 

The patient was critically ill for four days, with dyspnea, extreme cyanosis, 
cough and some hemoptysis. She was apprehensive and semistuporous much of the 
time. During the fourth day she had acute delusions and hallucinations, with 
subsequent severe coughing productive of mucus plugs. Thereafter she showed 
gradual and steady improvement. After eight days she was maintained with only 
nasal oxygen. For two weeks she continued to have pleural pain and cough, and 
the roentgenologic findings of slowly resolving pneumonitis. During the first three 
days of hospitalization her temperature rose as high as 104.8° F., and remained in 
the vicinity of 101° to 102° F. for the following week. After the tenth day of 
hospitalization she was essentially afebrile. 

The pulmonary infiltrate resolved slowly, and after 25 days there remained 
scattered infiltrate in the lower half of the lungs. On July 5, 1956 (56 days after 
the onset of the present illness), the physical findings were normal. X-ray of the 
chest revealed complete clearing of the pneumonitis. Respiratory equivalent was 
2.88 L. per 100 c.c. of oxygen absorbed. 

Case 2. A 29 year old white married female was admitted to Wesley Hospital 
June 20, 1957 complaining of difficulty in breathing and pain in the chest. Four days 
prior to admission the patient had developed a typical chickenpox eruption which rap- 
idly spread over her entire body. On the day of admission she noted substernal pain 
with inspiration, and moderately severe shortness of breath. Her six year old child 
had had typical chickenpox two weeks previously, and her four year old daughter 
developed chickenpox two days after onset of the patient’s illness. The patient had 
lived in Brazil until adulthood and had never previously had chickenpox. Past 
history revealed a cesarean section in August, 1956, with delivery of a dead fetus 
at five and one half months gestation, associated with placenta praevia. 

Physical Examination: Temperature, 102° F.; respiration, 40; pulse, 110 and 
regular ; blood pressure, 100/65 mm. of Hg. The patient was a slender, apprehensive, 
cyanotic, acutely ill young white female. The skin and mucous membranes were 
covered with a maculopapular, vesicular and pustular eruption, with the lesions in 
various stages of development. Respirations were rapid and labored. Mucous 
membranes and fingernails were cyanotic. Examination of the chest revealed only 
bronchial breath sounds and scattered rhonchi. 

Roentgenogram of the chest on admission revealed a widespread bronchopneu- 
monia involving all of the lobes of the lungs, with small nodular, coalescing lesions 
up to 1 cm. in diameter (figure 2). 

Laboratory: Hemoglobin, 13.55 gm.; hematocrit, 42% ; white blood count, 3,950, 
with 29% nonfilamented neutrophils, 45% filamented, 20% lymphocytes, 3% mono- 
cytes, 2% eosinophils and 1% basophils. Urinalysis was completely normal except 
for 4 plus acetone. Serology was negative. 

Hospital Course: The treatment was supportive. Oxygen was administered 
in a croup tent, and intranasally, with the occasional addition of mask oxygen. 
Tetracycline was given to prevent secondary infection. Intramuscular trypsin was 
utilized in an effort to clear the inflammatory lesions more rapidly. For 54 hours 
the patient remained critically ill. The respirations became more rapid and labored, 
with flail movements of the chest. The spleen became palpable. The temperature 
varied between 101° and 103° F. The third day the patient was very apprehensive 
and had a fear of impending death. Shortly thereafter definite improvement oc- 
curred. Cough and hemoptysis were present for six days. Oxygen was continued 
for seven days. The patient made a gradual and uneventful convalescence and was 
discharged from the hospital after 15 days. 
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DISCUSSION 


Primary chickenpox pneumonia is usually a disease of adults, although 
deaths from chickenpox have been reported in children, particularly those who 
received cortisone prior to or during their illness. Haggerty and Eley * found 
12 fatal cases of chickenpox among children who were receiving cortisone at 
the time they contracted varicella. Shee and Fehrsen* reported recrudescence 
of varicella 32 days after the initial appearance of the eruption in a patient 
taking cortisone. In this connection it is interesting to note that the adult 
case reported by Rosecan et al.* was treated with cortisone. He had an ex- 
tremely stormy and prolonged illness, with shock, heart failure, and evidence 
of encephalitis, and was hospitalized for almost two months before recovery. 
The administration of cortisone in this patient, while perhaps life-saving at the 
moment, may have contributed to the severity and prolonged nature of the 
illness. The only known effective means of combating viral infections lies in 
the production of host antibodies. It would seem logical that cortisone would 
prove an unfavorable influence because of its action in blocking antibody pro- 
duction. 

The clinical course and roentgenographic findings in patients with primary 
chickenpox pneumonia are remarkably similar. The patient is usually an adult 
who has contracted the disease from his or her children. The skin eruption 
is severe. A few days following appearance of the eruption, unusually painful 
and sometimes atypical pleural pain may occur. (In case 1 reported here, the 
pain was not relieved by 150 mg. of Demerol, and was initially thought to be due 
to a herniated nucleus pulposus.) Dyspnea and cyanosis develop rapidly. 
Physical examination of the chest usually reveals only minimal findings, despite 
the widespread pneumonitis as demonstrated by roentgenogram of the chest. 
This emphasizes the importance of obtaining a chest roentgenogram in suspected 
cases. Cough and hemoptysis are almost always present. 

The acute phase of the pneumonitis parallels the acute phase of the skin 
lesions. If the patient can be adequately supported by means of oxygen and 
symptomatic measures, improvement will ordinarily occur within four or five 
days. Oxygen must often be administered in high concentrations. This can 
be accomplished by utilizing the croup tent plus intranasal or mask oxygen. 
Even with these measures the patient may be cyanotic for several days. If 
sufficient oxygenation of the blood cannot be obtained in this manner, the pos- 
sibility of giving positive pressure oxygen over a period of time could be con- 
sidered. Hampton * reports one case where the oxygen saturation of the arterial 
blood was only 85.5% on the sixth day of the patient’s illness. 

The height of the illness usually occurs the third or fourth day after develop- 
ment of pneumonia. Euphoria, premonition of death or even psychotic behavior 
is common, and is probably secondary to cerebral anoxia. 

Most patients are treated with some broad-spectrum antibiotic in an attempt 
to prevent secondary infection. It is possible that intramuscular trypsin might 
shorten the duration of the inflammatory reaction. The administration of 
gamma globulin is probably of no value. ACTH and/or cortisone are contra- 
indicated except in the face of definite evidence of adrenal insufficiency. 

The roentgenographic appearance of chickenpox pneumonia has been de- 
scribed by numerous authors.**° All lobes of the lungs are involved with wide- 
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spread, nodular densities of variable sizes, with a tendency toward coalescence. 
The densities are usually heaviest about the hilum and gradually diminish toward 
the periphery. Coalescence is most noticeable at the lung bases. The ro- 
entgenographic evidence of infiltration persists for an average of nine days.® 
Complete clearing of the lesions infrequently requires several months. 

The differential diagnosis is usually not difficult. The history of exposure 
to chickenpox and the typical skin lesions are sufficient to make the diagnosis. 
The possibility of disseminated herpes zoster should be kept in mind. Cheatham 
et al.* have reported a method of isolation and propagation of the etiologic 
agent of varicella and of herpes zoster. They find that the lesions produced by 
varicella are indistinguishable from those of herpes zoster. Smallpox is usually 
considered, but again the history of exposure and the characteristics of the 
rash will point to the correct diagnosis. 

One can but speculate as to the significance of the numerous cases of primary 
chickenpox pneumonia found and reported in the last few years. Bullowa and 
Wishik ** made a careful study of more than 25,000 patients with chickenpox 
seen from 1929 to 1933. Of these they found but 21 who had complicating 
pneumonia, and all of these were felt to be secondary bacterial infections. This 
would indicate that primary chickenpox pneumonia was rare or unknown at 
that time. One obvious possibility is that the present generation of adults 
includes some with defective immune mechanisms who have survived to adult- 
hood in this antibiotic era and who manifest their faulty immune mechanisms 
by violent illnesses to ordinarily mild viral infections. An increased level of 
certain steroid hormones apparently increases the susceptibility of the individual 
and the violence of at least some viral diseases. In this connection it should 
be noted that one of the patients reported here had recently been pregnant. 
Other possibilities are an increase in virulence of the chickenpox virus, or simply 
a failure to recognize the pneumonitis in the past. 


SUMMARY 


Primary chickenpox pneumonia is usually a disease of adults. It has been 
reported with increasing frequency in the last few years. Two additional cases 
encountered in the private practice of internal medicine are here reported. Pa- 
tients with primary chickenpox pneumonia present a typical clinical and ro- 
entgenologic picture. Treatment consists of symptomatic management, with 
delivery of sufficient oxygen to the patient. ACTH and cortisone are contra- 
indicated in patients with chickenpox or primary chickenpox pneumonia unless 
definite adrenal insufficiency exists. One can only speculate as to the significance 
of the apparent increase in primary chickenpox pneumonia during the past 
generation. 

SUMMARIO IN INTERLINGUA 


Recente reportos de primari pneumonia varicellar indica que varicella es a vices 
un morbo sever e mesmo mortal in adultos. Le virus de varicella pote afficer 
organos e histos in omne partes del corpore, e grados sever de affection del pulmones 
resulta in un mortalitate satis importante. Iste complication esseva primo describite 
in 1942. Le frequentia de reportos de illo ha crescite in recente annos, e le numero 
total del reportate casos de illo es currentemente 50 o plus. 
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Duo casos additional de primari pneumonia varicellar es hic reportate ab le 
practica private de medicina interne. Le recognition de iste complication es im- 
portante. Il es probabile que un tractamento appropriate poterea obviar le plus 
grande parte del mortalitate. 

Le patientes es usualmente juvene adultos qui contrahe le morbo per contacto 
con lor filios. Le pneumonitis se disveloppa plure dies post le declaration del eruption 
cutanee e es characterisate per dolores pleural, tusse, hemoptysis, dyspnea, e cyanosis. 

Le examine physic del thorace revela solmente signos minimal. In despecto de 
isto, le roentgenogramma thoracic monstra pneumonitis de extension considerabile. 
Densitates nodular de varie dimensiones es vidite in omne lobos del pulmones. 
Durante le convalescentia iste densitates se resolve lentemente sed completemente. 
Le phase acute del pneumonitis curre parallelmente al phase acute del lesiones 
cutanee. Si il es possibile, supportar le patiente adequatemente per alte concentra- 
tiones de oxygeno e appropriate mesuras symptomatic, le condition del patiente se 
meliora usualmente intra quatro o cinque dies. Antibioticos es inefficace, excepte in 
casos de infection secundari. Globulina gamma es probabilemente sin valor. ACTH 
e cortisona es contraindicate. Numerose mortes ha essite reportate post le uso de 
steroides in patientes con varicella. Trypsina intramuscular es possibilemente de 
valor per abbreviar le duration del reaction inflammatori. 

Le diagnose differential debe includer disseminate herpete zoster e variola. Le 
historia del exposition e le characteristicas del eruption cutanee signala usualmente 
le correcte diagnose. 

Le signification del apparente augmento del incidentia de primari pneumonia 
varicellar es incognoscite. Le explicationes possibile include mechanismos defective 
in certe adultos, un augmento del virulentia de virus de varicella, e le non-recognition 
de iste forma de pneumonitis in le passato. 
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SPONTANEOUS PERFORATION OF THE ESOPHAGUS: 
REVIEW OF THE LITERATURE AND REPORT 
OF A CASE * 


By E. L. Marston, M.D., and Henry L. Vax, M.D., 
Winston-Salem, North Carolina 


SPONTANEOUS perforation of the esophagus is a rare condition with a high 
mortality rate when untreated. The following patient illustrates the need for 
an early diagnosis and immediate surgical treatment. 


CaSsE REPORT 


On July 30, 1955, at 6:00 p.m., a 72 year old white male developed nausea, 
vomiting and diarrhea shortly after his supper. Severe left chest pain rapidly ap- 
peared. Respiratory movements were painful, and he became dyspneic. His family 
physician described hypotension, a friction rub over the left lateral-chest, and diffuse 
moist rales at both bases. There was no cough, hemoptysis or hematemesis. He 
was referred to the hospital after receiving Coramine. 

The patient was admitted on July 31, 1955, at 5:15 a.m., in acute respiratory 
distress but without cyanosis. Physical examination revealed: blood pressure, 90/70 
mm. of Hg; pulse, 90; respiration, 20 per minute; temperature, 102.0° F. A 
diminished respiratory excursion of the left chest, a loud respiratory friction rub at 
the left lateral base, and diffuse, moist inspiratory rales at both lung bases were found 
on examination. The apical cardiac impulse was at the midclavicular line. Heart 
sounds were distant, and no murmurs were heard. The abdomen was slightly dis- 
tended but not tender. 

Past history revealed a diagnosis of lymphosarcoma on July 25, 1955, treated 
with nitrogen mustard and x-ray. 

Laboratory findings showed the urine to be cloudy, with a specific gravity of 
1.018. The hemoglobin was 13.4 gm.%, the white blood cell count, 2,200 per cubic 
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centimeter. The differential showed 27 polymorphonuclears, 49 band forms and 18 
lymphocytes. An admission blood sugar was 129 mg.%. The electrocardiogram 
revealed a normal sinus rhythm, left axis deviation, and changes suggestive of 
pericarditis (T wave changes) and nonspecific myocardial disease. A portable chest 
film demonstrated a heart shadow obscured by a homogeneous density over the left 
lung field, with pleural effusion bilaterally. Review of these films following the 
patient’s death revealed subcutaneous emphysema of both suprachavicular areas. 

The patient was treated with intravenous fluids containing Levophed, penicillin, 
digitalis, Demerol and oxygen. A thoracentesis was performed at 6:30 p.m., and 
1,200 c.c. of brownish black material containing food particles and occult blood, 
with a pH of 6.0, were secured. A Levine tube was inserted. The patient’s blood 
pressure continued to fall in spite of Levophed. He died at 11:58 p.m., 18 hours 
and 40 minutes following admission, 30 hours following the onset of his illness. 

Postmortem examination demonstrated a longitudinal esophageal perforation, 
2 cm. in length, 4 cm. above the cardia, and extending into the posterior mediastinum. 
The wound edges were ragged. An acute suppurative mediastinitis extended from 
7 cm. below the diaphragm (without peritoneal perforation) to the left main stem 
bronchus via the left pulmonary ligament. A left pleural effusion of 1,200 c.c. was 
present. There was no evidence of lymphosarcoma in the esophagus, bone marrow, 
thoracic or abdominal lymph nodes, spleen or any other organs. 


History 


Boerhaave in 1724' reported the first case of spontaneous rupture of the 
esophagus, a transverse disruption, the rarest type that occurs.* Dryden of 
Jamaica in 1788? subsequently first reported the common type, a vertical per- 
foration. Myers (not Walker *) in 1858 * made the first antemortem diagnosis. 

The etiology of rupture of the esophagus has been disputed ever since the 
first comprehensive review on this subject by Fitz in 1877.4 He attempted to 
prove that most existing cases were due to postmortem autolysis rather than to 
antemortem perforation, and to explain the associated emphysema as due to 
bronchopulmonary disruptions, though no such perforations were found at 
necropsy examinations. He disputed Oppolzer’s concept of restricted oral 
fluids during treatment, indicating that no-ill effects would be sustained. Despite 
these fallacies of reasoning, his description of Allen’s patient has remained a 
classic clinical picture ofthis disease.f 

The first successful drainage procedure for spontaneous perforation of the 
esophagus was by Frink in 1941,° followed by Overholt in 1943 ° and Graham 
in 1944.7 (Ballin and Saltzstein* reported a surgical cure in 1922, but this 
patient’s perforation was due to mediastinal adenitis and suppuration. Benson 
in 1938° successfully used closed drainage in a two year old child who had a 
traumatic esophageal ulcer perforate following esophagoscopy.) Collis et al.’° 
attempted direct repair in 1944, but their patient died 24 hours postoperatively. 
Kinsella et al. reported a case of recovery following direct repair; but the 
patient died the ninth post-operative day from a pulmonary embolus. Barrett 
in 1946** reported a live patient after attempted direct repair with wound 
dehiscence and a very stormy postoperative course. Olsen in 1947 ** had the 
first patient to survive following direct repair with a benign postoperative course. 


* A translation is presented in references 12, 25, 67 and 98. 
+A summary is presented in reference 67. 
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SYMPTOMS 


An antecedent history of dyspepsia may be present in from 36% ** to 44% ** 
of patients. Not uncommonly, an associated peptic ulcer has been previously 
diagnosed and confirmed. 

A history is usually present of ingesting a large meal, imbibing a “few beers,” 
being on an alcoholic spree, or a combination of these. Esophageal ruptures 
have occurred in patients while reading,’® during sleep,’’ while walking down 
the street,’* during the ingestion of food without associated dysphagia,’® 
following the drinking of a glass of water,?°° ** and while watching television.** 

The pain is crushing and severe, and is not relieved by the usual doses of 
narcotics. It eventually radiates into the lower thoracic area posteriorly (T-10 
level). Commonly, the first symptom is pain following a bout of strenuous, 
prolonged and possibly induced vomiting. The pain may precede vomiting. 
It eventually becomes located in the left (more rarely right) lower chest. 
Patients have remarked that something has “torn apart or burst” within the 
chest. Vomiting and hematemesis diminish following rupture.” 

Remarkably enough, dysphagia is not a common complaint. Oral ingestion 
of fluids is not painful per se, but does aggravate chest (pleural) pain. How- 
ever, just prior to perforation, minimal transitory dysphagia may have been 
present. Following perforation, the patient may try unsuccessfully to eructate. 

As shock and dehydration progress the patient will complain bitterly of 
thirst. As mediastinitis becomes apparent the signs and symptoms of sepsis 
appear. Movement of the spinal column aggravates pain, and secondary, nuchal- 
like rigidity may appear ** as the septic process ascends via the retro-esophageal 
(buccopharyngeal) space. 

Dyspnea and orthopnea occur with increased respiratory embarrassment and 
are aggravated by shock secondary to tension pneumothorax. Reflexly and by 
direct irritation, the recti and diaphragms are respectively restricted in action. 
The patient usually prefers the sitting, flexed position or the decubitus, fetal posi- 
tion for relief of pain and dyspnea. 


SIGNS 


Emphysema, manifested by a swollen face, is rarely a first sign.* 2° 24 5 
Cervical emphysema is present in 60% of patients.*.?* It can be noted as 
early as one hour following perforation.** When either mediastinal or cervical 
emphysema appears, the diagnosis of a perforated intra-thoracic viscus must be 
immediately entertained. Mediastinal emphysema due to a ruptured uterus or 
peptic ulcer is most rarely encountered.*’ It has followed tonsillectomies and 
dental extractions.2* The emphysema may spread over the entire face and 
descend as low as the groin and thighs. Subdiaphragmatic air has never been 
reported on the x-ray examination but has been found si wabtaastid at 
post mortem.” *° 

Hematemesis is an early sign, is rarely massive, and usually deceiens soon 
after perforation occurs. It has been reported as the first sign of esophageal 
rupture following intracranial surgery.*° 

As the disease progresses, shock appears. The abdominal muscles become 
rigid and spastic in the upper quadrants, due to pleural irritation, and simulate 
an acute intra-abdominal disorder, further confusing the clinical picture. The 
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lower quadrants are usually without spasm. Reflexly, peristalsis is diminished, 
causing further confusion. 

As respiratory embarrassment proceeds, tachypnea, orthopnea and cyanosis 
appear. The affected hemithorax will lag. Percussion note may be dull from a 
fluid level or hyperresonant from a pneumothorax. Inspiratory guarding ap- 
pears. Breath sounds and spoken voice become distant. Crepitant rales can 
be heard, especially at the bases, and rhonchi are common. Respiratory em- 
barrassment, cyanosis and shock increase in severity as the tension pneumo- 
thorax and mediastinitis progress and fluid accumulates. The involved inter- 
costal spaces of the hemithorax may bulge outward and the cervical veins be- 
come distended. Prostration then becomes extreme. An audible mediastinal 
respiratory or cardiac systolic crunch (Hamman’s sign) as well as a succussion 
splash may be present. The trachea and mediastinum may be displaced and 
the heart sounds become distant. Substernal cardiac dullness will decrease. 

A hydrothorax is present in 85% of patients.** It is bilateral in 7% of 
patients. Hydrothorax may occur with only mediastinal and no intrapleural 
penetration (sympathetic effusion). 

Mediastinitis causes fever, but an early, high, spiking fever is the exception, 
and the temperature may be subnormal from lack of an immediate systemic 
response. The voice may assume a nasal twang ** or become hoarse ** from 
recurrent nerve irritation and local laryngeal edema, a serious prognostic sign. 
Shock and pain become extreme. The distended mediastinum may exert pres- 
sure which diminishes the venous return to the heart through the vena caval 
vessels. 

Tenderness of the cervical area, with associated dermal erythema, is a late 
sign and is indicative of advanced mediastinitis. The dorsal spinous processes 
may be slightly tender to percussion. 

When pleural penetration occurs, a pneumothorax with a fluid level is 
present on x-ray examination. Basilar atelectasis occurs secondary to respira- 
tory splinting. Complete atelectasis with superimposed pneumonia follows 
effusion and pneumothorax. Even without pleural penetration, pleural effusion 
may develop and cause a diffuse unilateral or bilateral haziness. Occasionally 
a retrocardiac fluid level may be seen on lateral, upright projections. The 
mediastinum and retropharyngeal spaces are increased in diameter. The medi- 
astinum may be shifted. Lateral films are important in the demonstration of 
mediastinal emphysema and posterior-anterior films for cervical emphysema. 


DIAGNOSIS 


Once thought of, the diagnosis is easy." **** Mackler ** has written that 
when vomiting follows lower thoracic pain and cervical emphysema, thoracotomy 
becomes mandatory for treatment of a ruptured esophagus. Minimal transitory 
dysphagia or previous dyspepsia, or sudden onset of chest pain radiating into 
the back, with or without hematemesis or vomiting, followed by prostration, 
should also make the physician consider a perforated esophagus. 

Esophagoscopy may be used to visualize the site of perforation,** but visual- 
ization is difficult, should be entertained as a last resort only, and is not rec- 
ommended. 

Radiology is the one great laboratory aid in diagnosis. 
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DIFFERENTIAL DIAGNOSIS 


A careful history is usually impossible to obtain, but malignancy, foreign 
body and trauma must be excluded. Table 1 lists the entities that are com- 
monly diagnosed first and that must be excluded to make a positive diagnosis of 


perforation of the esophagus. 


An erect chest film will rule out subdiaphragmatic air, which is absent with 
a perforated esophagus and present in about 70% of perforated peptic ulcers. 
It will also rule out a simple pneumothorax, rule in emphysema, and possibly 
indicate the heart size or mediastinal shifting. Spontanéous pneumothorax 
rarely has a fluid level early in its clinical course, though spontaneous hemo- 
pneumothorax will. An electrocardiogram will aid in diagnosing acute cardiac 
disease, unless there has been an antecedent myocardial insult or a secondary 


Perforated peptic ulcer 

Myocardial infarction 

Pulmonary embolism 

Acute pancreatitis 

Spontaneous pneumothorax 
Spontaneous hemothorax 
Spontaneous hemopneumothorax 
Spontaneous mediastinal emphysema 
Dissecting thoracic aneurysm 


pericarditis. An abdominal x-ray film will diagnose intestinal obstruction, 
diaphragmatic hernia and subdiaphragmatic abscess. 


Prior to 1941 esophageai rupture was almost universally fatal. Most of 
the patients died within 24 hours, although some lived for days. GJtt’s patient *° 
lived for 17 days. Overholt’s amazing patient ** survived 12 days before treat- 
ment was instituted. At the present time, about 75% of these cases of spon- 
taneous perforation of the esophagus are being diagnosed ante mortem, and 
55% are receiving some form of surgical treatment. 

Anderson * noted 108 cases in the literature between 1724 and 1952. 
There were 30 survivals, all following surgery. In the discussion of Ander- 
son’s paper, an additional 18 cases were added.* ** %* Since Anderson’s 
paper, an additional 124 cases (including those in Anderson’s discussion) have 
been secured from the available literature, making a total of 232 patients [Ap- 
pendix A]. Derbes and Mitchell * reported 55 patients who underwent surgery, 
with 35 survivals. To these we add 64 additional cases that came to some form 
of definitive surgery, 43 of whom recovered [Appendix B]. .The over-all 
mortality of these 119 patients was 36%. Moynihan found more than 200 cases 
in the literature, but gives no references.*’ Other cases are reported in foreign 
journals (Italy, Yugoslavia, France, Germany, Holland). 

Vinson *** remarked that he had seen two patients recover following perfora- 
tions caused by dilatations of the cardiac sphincter. He stated that patients 
who survived for one week should recover. 
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TABLE 1 
Diseases Commonly Diagnosed in Patients with Spontaneous Perforation of the Esophagus 


PROGNOSIS 


Bronchial rupture 

Splenic infarction 

Acute poisoning 

Volvulus 

Incarcerated, ruptured hiatal hernia 
Inflammation or rupture of the gall-bladder 
Subdiaphragmatic abscess 

Mesenteric occlusion 

Acute intestinal obstruction 


\ 
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In an analysis by Samson in 1951,** a direct repair gave a 33% mortality, 
and a morbidity of from 13 to 22 days. Drainage procedures gave a mortality 
of 47%, with a morbidity of from six weeks to one and one-half years. 

Therefore, an early diagnosis and correct surgical therapy are essential to 
recovery of the patient. 


DIscussION 


Physiology of Vomiting. Palmer ** found that 80% of esophagi had an inde- 
pendently functioning segmental cardial sphincter contracting from 1 to 2 cm. above 
the diaphragmatic hiatus with regional sympathetic stimulation, and relaxing with 
vagal stimulation. Normally a periodic, unconscious peristalsis is present. Follow- 
ing cervical vagotomy, abnormal esophageal codrdination (abolished by sympathetic 
interruption) is followed by a period of atony.'* Antiperistalsis does not normally 
occur in the esophagus. 

Hatcher ** described vomiting as follows: the pylorus closes, antral antiperistalsis 
appears, and the fundus relaxes. The diaphragm and abdominal muscles contract, 
exerting a pressure on the stomach equal to a 3 meter column of water. A sudden 
expiration occurs. The esophagus markedly dilates during and contracts between 
and following paroxysms of vomiting. Food may rise and fall within the esophagus 


TABLE 2 
Commonly Associated Causes of Esophageal Perforation 
Malignant growths Ectopic gastric mucosa with ulceration 
Esophageal peptic ulcerations Instrumentations (0.8% of esophagoscopies 
have perforated the esophagus) °° 
Infections and abscesses Vascular lesions (bacterial emboli, 
aneurysms) 
Cardiospasm External trauma 
Intestinal decompression tubes Sudden distention with air 
Ingestion of caustic agents Foreign bodies 
Granulomas Diverticula 
Congenital defects Impacted food boluses with ulceration 


Acquired defects 


and then be abruptly expelled. During vomiting, salivation, bradycardia and blood 
pressure fluctuations occur. 

Hatcher *° located the vomiting center in the fourth ventricle, codrdinating vagal 
efferent and afferent impulses. Flipse *® stressed that fatigue of this center and 
the vagal nerves followed prolonged emesis, with subsequent esophageal incodrdina- 
tion. Beattie *t increased gastric peristalsis and secretion of free hydrochloric acid 
and pepsin by electrical stimulation of the tuber cinereum. Fincher and Swanson °° 
implicated the tuber cinereum, but proposed a cortical influence. Watson and 
Netsky *? proposed that, when cortical influence on the diencephalic vagal centers 
failed, upper alimentary ulceration and malacia resulted. 

Etiology of Spontaneous Rupture. Lesions commonly associated with a pre- 
existing cause of esophageal rupture are listed in table 2. Spontaneous perforations 
have been associated with many other disease processes, and with vomiting from 
many causes. These have been compiled in a chart by Flipse*® and reviewed by 
Ballin. Some of these are listed in table 3. : 

Straining at stool has been proposed as a factor, but examination of Sheldon’s *¢ 
and Beal’s patients 5 revealed the following data: Sheldon’s patient had an intestinal 
obstruction misdiagnosed as seasickness. He vomited excessively and perforated. 
While straining at stool, he probably aggravated a pneumothorax to form a massive 
tension pneumothorax, followed by death. Beal’s patient vomited while straining 
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at stool, at which time he perforated, the strain of attempted evacuation probably 
supplying the needed additional stress to perforate. Had this patient not vomited, he 
probably would not have perforated. 

Ingelfinger 5 reported a physiologic contracture ring 2.5 to 6 cm. above the 
esophagogastric junction and 0.5 to 2.5 cm. above the diaphragm, possibly repre- 
senting the inferior esophageal sphincter. Schatzki** reported this contraction ring 
as being 4 to 5.5 cm. above the diaphragm, and possibly associated with a dysphagia 
that depended upon the ratio of lumen to food bolus. Sanchez et al.57 have demon- 
strated poor peristalsis and diminished contractile power of the esophageal vestibule 
(which lies between the inferior sphincter and the esophagogastric junction). It is 
in this area that resistant gastric epithelium gives way to sensitive esophageal 
squamous tissue. This junction is a variable site, capable of sliding to various levels. 

Another finding of interest is the diminished pressure during deglutition of the 
distal esophagus, 2.4 to 27 mm. distally and 40 to 110 mm. in the upper esophagus ** 
—that is, the distal esophagus works less than the proximal esophagus, and the 
muscles consequently should be expected to be weaker. 

Anatomic reasons exist that make the distal esophagus prone to rupture. The 
lower esophagus is bounded and to some extent supported, posterolaterally by the 
aorta, anteriorly by the heart and pericardium, and anteroposteriorly by the vagus 
nerves. Laterally there is scant support. Just above the diaphragm the left lateral 


TABLE 3 


Disorders Associated with Spontaneous Perforation of the Esophagus 
Meningitis 
Cerebral surgery and injury 39 36, 44, 45 
Strenuous and prolonged labor 9 
Following postoperative vomiting 47: 48 
Vomiting during a barium swallow *° 
Following the vomiting of pregnancy °° 
Following the vomiting of intestinal obstruction 46 51 
Following the vomiting of alcoholic gastritis 52 
In hospitalized patients studied for other diseases 47: 5% 


esophageal wall is immediately approximated against the mediastinal pleura. The 
diaphragmatic crural fibers support this esophagogastric junction and ey 
prevent extension of perforations into the stomach. 

Mosher *® indicated that esophageal angulation at the left diaphragmatic crus 
was important in perforation. He demonstrated segmental defects with inherent 
weaknesses where nerve and blood vessels entered the circular muscle of the distal 
esophagus. 

Allison ® reported that the right diaphragmatic crus acted as a sling, first to 
compress, and second to increase angulation of the esophagus, thereby abetting in- 
trinsic esophageal continence. He believed relaxation of this right crus in sliding 
hiatal hernia permitted incontinence, causing reflux esophagitis. 

However, Friesen and Miller ** and Braasch and Ellis ** showed in dogs that 
esophagogastric continence is dependent primarily upon the intrinsic sphincter and 
not upon diaphragmatic attachments. 

Robins ® found cardio-esophageal incompetence in 7.5% of all barium studies 
of the upper esophagus in patients with (57%) and without (43%) organic diseases. 
Conway-Hughes * reported 11.5% of 453 consecutive barium meal studies had free 
esophageal regurgitation. Butt and Vinson,® in studying 213 instances of esopha- 
gitis, found at post mortem that, of patients who vomited and/or had a Levine tube 
insertion, 20% had a peptic ulcer and 23% had chronic cholecystitis, i.e., 43% had 
specific organic disease. 
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Samson *! indicated that there was a complete lack of muscular codrdination with 
an associated increased esophageal pressure acting upon an impacted bolus of food, 
and that increased forceful vomiting created the requisites for rupture. Lerche ® 
explained the dynamics of rupture as a spasm of the distal esophageal spiral con- 
strictors, with constriction of the constrictor cardia, vestibule and inferior esophageal 
sphincter distally, the bolus being trapped below the superior constrictor; with in- 
creased pressure, the spiral muscle bands are released and rupture occurs. 

Fitz * thought postmortem autodigestion and softening of the esophagus caused 
these perforations. As early as 1884, MacKenzie ® refuted this idea. Williams 
and Boyd *® produced experimental perforations in dogs, and determined that the 
local changes were ante mortem, and not due to postmortem autodigestion and 
esophagomalacia. Hertzog'! reported that the time after death did not alter the 
pressure required for rupture experimentally. Reéxamination of the cases reviewed 
by Fitz also refutes this postmortem etiology. Small and Boyd ® provide additional 
data against this, viz., gastric acidity becomes low or vanishes agonally, and gastric 
juice is anacid after death. 

MacKenzie * first studied pneumatic rupture of the esophagus, and Burt re- 
peated this work. In Burt’s studies *° of pneumatic rupturing forces on the esophagus, 
the average pressures required for rupture were 4.67 Ib./in.? for the muscularis, and 
4.91 Ib./in.2 for the mucosa, the muscle first tearing and the herniated mucosa then 
rupturing. These findings were confirmed by Kinsella et al.,11 Mackler *° and Bodi.™ 
Bodi also demonstrated that less pressure is required for rupture if the mouth is 
closed rather than open. Fifty per cent of the esophageal holding power is in the 
mucosa, a fact strongly relied upon by surgeons in esophageal repairs, and first 
emphasized by Zenker and Burt,7° like Duval,’' indicated the 
rapidity of introduced pressure gradients as more important than the pressure 
itself, slightly less pressure being needed upon rapid introduction of air. Burt also 
indicated the following etiologic factors: (1) congenital lower esophageal weaknesses ; 
(2) acute ulcerations; (3) digestive action of regurgitated gastric juice; (4) sudden 
increase in the intraluminal esophageal pressure. 

For perforation of a child’s esophagus, four times the pressures required for an 
adult perforation is needed.11;*°* Perforations in children are quite rare, only 15 
patients under the age of 10 years having been recorded.® 9% 37: 48, 73, 74, 75 

Seybold et al.?* suggested a limited laceration of the mucosa, with suppuration 
and perforation occurring after several hours. 

Wangensteen ** 6 stressed acid-pepsin digestion of the distal esophagus prior 
to perforation. When the frequency of the occurrence of antecedent dyspepsia is 
considered, this concept is reinforced. 

Brackney et al.** demonstrated persistent esophageal ulceration when tiny islets 
of gastric tissue were transplanted to the esophagus, and also on diversion of bile 
and pancreatic juices to the esophagus. However, Small ®® remarked that ectopic 
esophageal gastric tissue in humans secretes mucin and no hydrochloric acid. In 
addition, most ectopic gastric tissue is high and not low in the esophagus. Brackney 
et al. also caused perforation of the esophagus by digestion with gastric juices fol- 
lowing pyloric obstruction in animals. These perforations were in the mid-third 
predominantly, whereas spontaneous perforations in humans occurred in the distal 
sixth of the esophagus. 

Peptic acid digestion could not have occurred in Fryfogle’s day-old patient,"* 
who had a complete esophageal web and ruptured when 12 hours old. With Mig- 
liaccio’s patient,’* who previously had had an adequate subtotal gastrectomy, the 
regurgitation of bile and pancreatic juice may have been etiologically important, as 
proposed by Cross and Wangensteen ** in their studies of these corrosive chemical 
agents on the esophagus. 
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Vomiting causes a proved and undoubted trauma to the esophagus. Not only 
postemetic superficial esophageal erosions ** °° and abrasions with subsequent sten- 
osis,®® but also fatal hemorrhages ** 5? have been described. 

Eighty 1+: +5 to 86% 2% of patients with esophageal perforation are males, an 
incidence thought to be due to their greater propensity for alcohol. Recently, and 
perhaps for the same reason, perforations in females have been reported with greater 
frequency. The eroding effect of alcohol on the esophageal mucosa has long been 
known,*” and loss of 50% of this organ’s support in alcoholics easily creates a situa- 
tion where perforation can occur. The role of alcohol may relate to its acidity, 
since pH averages 4.1 for bourbon and 4.2 for beer (table 4). - 

Ridgeway *? thought the term “spontaneous” should mean a perforation due 
solely to increased esophageal pressure. Actually, one does not speak of spontaneous 
bursting of an overdistended balloon, or of spontaneous fracture of a forearm when 
undue stress is exerted; so one should not speak of spontaneous esophageal rupture 
when vomiting is present, a disturbance that subjects the esophagus to unusual 
forces and stresses. 

The true spontaneous perforations are those occurring while asleep,1” when 
bending over to fix a carriage wheel,8* while walking down the street,'* 1° while 
watching television,?? when reading,?® when drinking fluid to wash down a bolus of 
food,?°* during the ingestion of food when emphysema is the first symptom,” during 


TABLE 4 
The pH of Various Alcoholic Beverages 


the eating of a bland meal,?® ** when drinking fluids for dyspepsia following a meal,?* 
and after awakening from sleep with abdominal pain and drinking water.** ® 

In most instances, rupture of the esophagus is probably the result of multiple 
and not of solitary factors, i.e., minimal trauma from food ingestion, peptic re- 
gurgitation, vomiting, esophageal sphincter spasm and muscular incodrdination from 
vagal fatigue and loss of cortical influences. In short, incodrdination, mural weak- 
ening and increased pressure from whatever causes are necessary requisites for 
perforation. 

As Samson ** has stressed, the term “spontaneous” should be used cautiously. 
Postemesis should be applied to those cases of perforation following vomiting. 

Pathology. The vast majority of tears are solitary and longitudinal, though 
multiple longitudinal tears are reported,?* 87 transverse tears being rare,*® 
and complete disruptions being rarest.’: In one instance, a complete dis- 
ruption was superimposed on a previous peptic ulcer of the esophagus caused by a 
laceration.** Less tension is required for longitudinal rupture than for .circular 
tears.® 71 

These perforations occur in the ampullary esophagus, 2 to 3 cm. above the 
cardia. Rarely, perforations occur higher: Allen’s patient’s* perforation com- 
mentced at the tracheal bifurcation, and Russell’s patient ** had a cervical perforation. 
The tear varies from 2 to 8 cm. in length, and is usually clean but may be ragged. 
Fifty per cent are to the left laterally, 35% anteriorly, and 8% to the right pos- 
teriorly..* They rarely extend into the stomach,”* ** and in only one instance did 
such a tear cause peritonitis.'® 
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Hydrochloric acid in contact with the pleural lining causes an increased fluid 
transudate and aggravates a preéxisting hydropneumothorax and/or tension pneumo- 
thorax. A contralateral hydrothorax or pericardial effusion (sympathetic effusion) 
may develop. The tension pneumothorax can be aggravated by aerophagy and by 
free regurgitation of the gastric contents. Possibly cardial incontinence occurs and 
aggravates this contamination. 

Microscopic examination usually shows a local tissue necrosis with neutrophilic 
infiltrations and edema with an intermingling of foreign material, usually food 
particles. 

Initial perforation into the pleural space may not occur but may result from 
secondary effects of a primary mediastinal perforation and later pleural erosion. 
The pleuritis and mediastinitis are due not only to mechanical factors (food, air) 
but also to bacterial and chemical elements (hydrochloric acid, bile, alcohol). 

Treatment. Not infrequently, abdominal explorations have been performed 
where the correct diagnosis was not recognized. Thirteen abdominal explorations 
were collected in one series of 50 patients.11 One perforation was repaired trans- 
abdominally, with later death.8® After abdominal exploration, a subsequent trans- 
thoracic repair has been performed, followed by gastrostomy, with good results.%° 
Another patient, following a traumatic fracture of the right leg, vomited during anes- 
thetic induction, perforated his esophagus, and later underwent occipital decompres- 
sion erroneously.*¢ Another patient had a nephrectomy performed for a perforation 
of the esophagus.® 

Relief of a tension pneumothorax can be secured immediately by needle thora- 
centesis with an underwater seal (by inserting a small plastic catheter through the 
needle and then removing the needle). Aspiration of all highly irritating intra- 
thoracic fluid decreases the hydrothorax and pleural irritation. Abbott °° remarked 
that, with closed drainage, irrigation should be performed until the pH is normal. 

Contralateral thoracentesis may be prophylactically indicated to decrease a 
sympathetic hydrothorax and to improve the respiratory reserve. Parenteral and 
intrathoracic antibiotics in large doses are requisite. Whole blood may be necessary, 
but usually blood loss is not marked. Oxygen is given for dyspnea and cyanosis. 

Levine suction decreases further thoracic contamination. Should the tube in- 
advertently enter the mediastinum or pleural space, aspiration may be performed. 
All oral fluids must be discontinued. 

Seriously ill and deteriorating patients make startling recoveries following 
mediastinal decompression and pleural gavage. Cardiac massage was required during 
induction of anesthesia in two patients (2% of patients operated upon), but both 
recovered following primary esophageal closure.®’°? Later pulmonary decortica- 
tion may be necessary for those patients who survived the immediate insult, were 
seen late and for whom closed thoracotomy (thoracic tube drainage) was the treat- 
ment of choice. The esophagocutaneous fistula will usually close spontaneously in 
about six weeks on conservative treatment with drainage. 

If the patient is seen within the first 24 hours, open thoracotomy is indicated, 
with debridement and primary closure. Between 24 and 48 hours the status of the 
patient and other factors determine the surgical approach. After 48 hours. closed 
thoracotomy (tube drainage) is indicated.*°* Despite advanced stages of shock, 
the causes of hypoxia, transudate, pleural irritation, tension pneumothorax and 
impaired venous return can be corrected only by surgical intervention. During 
thoracotomy with mediastinal decompression and gavage, the patient’s condition 
will undergo a dramatic improvement. 

Superior mediastinotomy may infrequently be required, as may tracheotomy; 
these are determined by the individual circumstances. However, these measures 
will not per se be curative. Only direct attention to the local esophageal pathology 
will effect a cure. 
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Transesophageal drainage has been advocated but rarely used.®* It is not, for 
obvious reasons, necessarily an acceptable procedure.?* Segmental esophageal re- 
section has been performed once, with a fatal result.% 

Gastrostomy and ileostomy are usually unnecessary with the direct repair unless 
secondary esophageal wound disruption occurs. They become more necessary, how- 
ever, when cloved drainage is performed. Nasogastric tubes can provide means of 
nutrition for the immediate postoperative period, particularly when permitted to 
enter the duodenum. 

During the years following recovery, prophylactic esophageal dilatations may be 
necessary to abort later cicatricial stenosis, which occurs late after esophageal 
trauma. Only 15 years have passed since the first direct repair, too short a time to 
determine the subsequent degree of local stenosis. 

Delayed direct repairs are most prone to disrupt, but they will undergo slow 
spontaneous closure following drainage procedures. 


SUMMARY 


A case is presented of perforation of the esophagus possibly secondary to 
vomiting. The history of this disease and its signs, symptoms and diagnosis are 
discussed. 

The various etiologic factors are presented. Certain local physiopathologic 
conditions which may play a part in determining the perforation are discussed. 

From the available literature a total of 232 patients with this condition have 
been collected, 119 of whom underwent some surgical procedure. The over-all 
surgical mortality was 36%. Only by surgical attack can these patients be 
saved. 

SUMMARIO IN INTERLINGUA 


Es reportate un caso de ruptura del esophago post emese. Boerhave reportava le 
prime caso de spentanee ruptura del esophago in 1724, e Myers esseva le prime qui 
diagnosticava iste condition ante morte in 1858. Le prime successose intervention 
chirurgic esseva effectuate per Frink in 1941. Ex 228 patientes reportate in le 
litteratura, 118 esseva tractate per correction chirurgic, con un mortalitate total de 
36%. Ante 1941 le condition esseva considerate como universalmente mortal. Es 
presentate varie aspectos del diagnose. Radios X es le principal adjuta in. establir 
un diagnose positive. Le multiple factores interessate in le ruptura del esophago es 
discutite. Illos include trauma per alimentos, regurgitation peptic, vomito, spasmo 
del sphincter esophagee, e incoordination muscular ab fatiga vagal. Le tractamento 
recommendate es operation chirurgic con clausion del ruptura (si le diagnose es 
establite promptemente) o thoracotomia a tubo (si 48 horas o plus ha passate depost 
le occurrentia del ruptura). 
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INTRODUCTION 


Tue physician prescribing sedative drugs to an emotionally disturbed in- 
dividual must always be conscious of the danger of overdosage by accident or 
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by suicidal intent. Although meprobamate has been clinically demonstrated to 
be one of the safest drugs in terms of the relative absence of toxic actions of 
large doses, the literature contains an increasing number of reports of serious 
sequelae to meprobamate overdosage. Two cases where the overdosage with 
meprobamate was attended with severe collapse and hypotension are presented 
here. The clinical course and the method of treatment in both cases are of 
interest, and suggest the mode of action of meprobamate. 

A review of this subject by Powell et al. summarizes a series of cases of this 
nature. A recurring event in many of these cases was the presence of hypoten- 
sion which often proved to be refractory to treatment with pressor drugs. In 
Lockhart’s case the difficulty in maintaining blood pressure was. so marked that 
tremendous doses of fluid were given, with the result that the patient was over- 
loaded with water and sodium and succumbed. Shane and Hirsch* were im- 
pressed by the curare-like effect of toxic doses of meprobamate. In one case they 
found a marked hypotension, which was promptly counteracted by the administra- 
tion of a plasma extender. In their second case the hypotension responded very 
poorly to phenylephrine and nikethamide. Intravenous fluids apparently main- 
tained the blood pressure. Woodward * treated hypotension with a continuous 
drip of phenylephrine and dextroamphetamine, but did not succeed in raising the 
pressure above 90 mm. of Hg with this treatment. Deisher® noted a reversal 
of hypotension with glucose in normal saline and phenylephrine. Heberden and 
Cooper *® described a case where a shocklike state following the ingestion of 
meprobamate was promptly’ reversed by the simultaneous administration of 
glucose and saline and Metrazol. Scott et al.” were able intentionally to induce 
severe hypotension in one patient with 1,600 mg. of meprobamate. 

Berger *:° introduced the concept that meprobamate, in distinction to chlor- 
promazine, was a central relaxant, did not act as an autonomic suppressant, and 
was not adrenolytic. It has been stated by Foster and his co-workers '° that 
after chlorpromazine administration the vasoconstrictor action of adrenaline was 
reversed and the pressor effect of levarterenol was diminished. This was 
attributed to a direct action on the arterial musculature. The manufacturers ac- 
cordingly recommended that adrenalin not be used in cases of hypotension 
secondary to chlorpromazine and promazine, and indicated that the response to 
other pressor agents such as levarterenol would be less than normally expected. 
Lear and his co-workers’ demonstrated some decrease in the response to 
adrenalin in chlorpromazine-treated patients, although they could not demonstrate 
adrenalin reversal. Clinical evidence is presented here to indicate that mepro- 
bamate may induce a hypotension resistant to adrenalin and similar to that pro- 
duced by chlorpromazine. 


Case Reports 


Case 1. A 19 year old housewife with a history of depression of three years’ 
duration and a previous suicidal attempt was admitted to The Mount Sinai Hospital, 
New York, in a deep coma on April 30, 1956. History obtained from relatives 
indicated that she had taken not more than 30 400-mg. tablets of meprobamate ap- 
proximately 12 hours prior to her admission, and that no other medication had been 
ingested in the previous 48 hours. She had been given procaine penicillin for ton- 
sillitis several days before. Physical examination on admission revealed a comatose 
patient who did not respond to noxious stimuli. The temperature was 100° F. The 
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pulse was 130 and thready. Breathing was stertorous at a rate of 30 per minute. 
The blood pressure could not be obtained by auscultation, but was found to be 80 
mm. of Hg by palpation. There was slight divergence of both eyes, and the pupils 
were minimally reactive to light. The corneal reflexes were absent and the fundi 
were normal. Limbs were flaccid, and deep tendon reflexes were absent. No plantar 
responses were elicited. A segmental reflex was elicited on both upper extremities 
by pinprick stimulation of the thorax. The lungs were clear to percussion and 
auscultation. There was no enlargement of the heart, and the sounds were normal, 
with no murmurs or bruits. The abdomen was soft, and the liver and spleen were 
not palpable. The bladder was distended. 

Urinalysis was normal. A test for barbiturates using Koppanyi’s colorimetric 
technic was negative. A complete blood count revealed the following: hemoglobin, 
13.6 gm./100 ml.; white blood cells, 14,400; differential, normal. The blood urea 
nitrogen, glucose and electrolyte levels were within normal limits. A lumbar punc- 
ture revealed clear fluid, with an opening pressure of 135 mm. of water. There were 
’ no cells. The spinal fluid protein was 11 mg./100 ml., and the Wassermann test 
was negative. The colloidal gold curve was flat. 

The patient remained comatose. Corneal, plantar and deep tendon reflexes re- 
turned two hours after admission. The foot of the bed was elevated and the blood 
pressure was 76/50 mm. of Hg. Phenylephrine hydrochloride, 10 mg., was admin- 
istered intramuscularly, with a prompt rise in blood pressure to 112/96 mm. of Hg, 
where it was maintained for an hour. A second injection resulted in a smaller rise 
which was not maintained, and the patient did not respond to a third dose. At 
this point levarterenol in 5% dextrose in water was administered intravenously at the 
rate of 4 micrograms of levarterenol base per minute, and the blood pressure was 
maintained in the 100/70 mm. of Hg range for 12} hours. At the end of that time 
a large quantity of brown fluid, followed by blood and foam, gushed from the patient’s 
mouth and nostrils. She became pale and cyanotic, and her blood pressure fell to 
88/60 mm. of Hg. In an attempt to maintain the blood pressure by increasing the 
rate of the infusion, the patient was given 2,000 ml. of 5% dextrose in water during 
the next two hours, and up to 132 micrograms of levarterenol base per minute. 
Despite this the hypotension persisted, and finally no pulse or blood pressure could 
be obtained. Aminophylline, intracardiac adrenalin and artificial respiration were 
to no avail. The patient was pronounced dead 22 hours after admission. 

Postmortem examination was performed by Dr. Dominic J. DiMaio, Office of 
the Medical Examiner, City of New York, and the findings are presented as noted. 
The brain weighed 1,250 gm. The leptomeninges were smooth and glistening, but 
tense. The pial vessels were injected, and the gyri were slightly flattened and pale 
gray, with normal consistency. No other lesions were found in the brain. The 
neck was normal except for the tonsils, which were enlarged and cryptic and oozed 
a purulent, yellowish white fluid. Each pleural cavity contained 250 ml. of clear, 
straw-colored fluid. The lungs weighed 1,600 gm. and were markedly subcrepitant, 
oozing a large quantity of pink frothy fluid. The parenchyma was mottled reddish 
purple, and on microscopic examination the alveoli were noted to be filled with 
cellular exudate composed of red blood cells, polynuclear and mononuclear cells in 
varying proportions amidst edema fluid. The pericardial sac contained 25 c.c. of 
clear fluid. The heart weighed 220 gm. The epicardium and myocardium were 
normal. The peritoneal cavity was normal. The stomach contained tenacious 
mucoid fluid, and the mucosa was congested and red. The esophagus, small and 
large bowel, liver, biliary tract, pancreas, spleen, adrenals, kidneys, bladder and 
reproductive organs were all normal. Portions of the brain, liver, kidney and urine 
were retained for chemical examination for all types of poisons. Chemical examina- 
tion of the brain showed an absence of volatile poisons, including alcohol. Bar- 
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biturates were absent, and no identifiable poisons were found. Dr. Alexander O. 
Gettler reported that a white crystalline material weighing 6.5 mg. was recovered 
from 500 gm. of brain, but this substance was not identified. Based on the clinical 
history and negative autopsy findings other than congestion and early bronchial 
pneumonia, death was certified as due to bronchial pneumonia and visceral congestion, 
following ingestion of meprobamate, probably suicidal. 

Subsequent analysis of the urine by Wallace Laboratories, New Brunswick, 
New Jersey, revealed the presence of 237 mg. of meprobamate in 125 c.c. of urine. 


Case 2. A 21 year old woman was admitted to Hillside Hospital for treatment 
of a schizophrenic reaction on September 19, 1958. There was a history of an 
admission to the emergency room of a general hospital 10 months earlier, after she 
apparently had taken an undetermined dose of meprobamate. At that time she was 
not comatose, her blood pressure was 100/60 mm. of Hg, and she required no 
specific restorative treatment. 

On admission to Hillside Hospital the blood pressure was noted to be 140/100 
mm. of Hg. One month following admission the patient ingested between 12 and 
15,400 mg. tablets of meprobamate in another suicidal attempt. She had been given 
200 mg. of Sodium Amytal one and a half hours prior to this because of agitation, 
but had not been receiving any maintenance dose of sedatives or tranquilizers. The 
patient was given salt water to produce emesis a few minutes after she had ingested 
the meprobamate, and undigested food particles were recovered. Despite the prompt 
production of emesis, she was found deeply comatose in her bed three hours later. 
Her blood pressure was unobtainable by auscultation, but by palpation it ranged 
from 60 to 80 mm. of Hg. The pulse rate was 62 and the respiratory rate was 12 
per minute, with decreased respiratory excursions. Rectal temperature was 96° F. 
There was a flaccid paralysis of all extremities, with a slight response to painful 
stimuli. The pupils reacted sluggishly to light. There was no nystagmus. Corneal 
and deep tendon reflexes were absent. The neck veins were distended. Heart 
sounds were of good quality and rhythm was regular. The chest was clear. The 
liver and spleen were not palpable. There was no edema. 

An oral airway was inserted. The foot of the patient’s bed was elevated in an 
unsuccessful attempt to treat the hypotension, which remained between 60 and 80 
mm. of Hg. She was given 0.3 c.c. of adrenalin (1: 1,000) subcutaneously, with no 
alteration of her pulse or blood pressure. Five minutes later she received an addi- 
tional 0.5 ¢.c. of adrenalin, again without effect. Blood pressure remained at 60 mm. 
of Hg. An intravenous infusion of 5% glucose in normal saline was started, and 
produced an almost immediate rise in pressure (to 95/70 mm. of Hg). Although 
still unconscious, the patient became more restless and had to be restrained. It 
was possible to maintain pressure within normotensive limits by continuous infusion 
of the 5% glucose in normal saline. She received a total of 1,800 c.c. of fluid over 
a period of nine hours. Brief respiratory difficulty with cyanosis was noted at one 
point, but did not require the use of respiratory stimulants. Twelve hours after 
ingestion of the meprobamate the patient became fully conscious afd all reflexes 
returned. The infusion was stopped and the patient maintained her blood pressure 
at 110/65 mm. of Hg. Transient nystagmus was observed at this time. An électro- 
cardiogram the following morning revealed no abnormality. : 

Urine analysis for meprobamate showed 27 mg. in 120 c.c. 

Following recovery the patient was tested with a standard Mecholyl test. The 
response of the systolic blood pressure to the subcutaneous injection of methacholine 
has been correlated with autonomic reactivity. The patient reacted to methacholine 
on repeated testing with a prolonged hypotension, her systolic blood pressure failing 
to return to normal within 20 minutes. This has been interpreted as indicating a 
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less-than-normal level of sympathetic tone. Premedication with 400 and 800 mg. of 
meprobamate did not lower the basal blood pressure, nor did it alter the reaction to 
methacholine in any significant manner. 


Discussion 


Both cases reported here were marked by flaccid paralysis and severe hy- 
potension. In the first case the quantity of meprobamate ingested did not exceed 
12 gm., and death occurred after 30 hours. In the treatment the maintenance of 
of blood pressure was an ever-present problem. The response to phenylephrine 
was certainly less than normal. Levarterenol was adequate to maintain the blood 
pressure for 12% hours, but subsequently the requirement for blood pressure 
support was so serious as to necessitate increasing volumes of fluid. The necropsy 
findings, which indicated overhydration, testify to the inadequate control of blood 
pressure, even with very large volumes of infusion. Despite the gravity of the 
central nervous system depression, respiratory paralysis and cyanosis were not 
observed. In the second case, the ingestion of approximately 6 gm. resulted 
in the complete obtundation of all reflexes and a precipitous drop in blood pres- 
sure. The subcutaneous administration of adrenalin was striking in its lack of 
effect. The possibility that this was an idiosyncratic effect of meprobamate may 
be ruled out by the subsequent testing of the patient with 800 mg. of meprobamate, 
which did not produce hypotension. The failure of meprobamate in moderate 
doses to alter the methacholine reaction would suggest the lack of action of mepro- 
bamate on the sympathetic nervous system in this patient. Respiratory de- 
pression was probably related to the curare-like action of the drug on the skeletal 
musculature. The significance of a possible synergistic action of the small dose 
of Amytal with meprobamate cannot be evaluated. 

From a review of the literature, as well as the two cases herein reported, it 
is apparent that hypotension due to meprobamate overdosage is a not uncommon 
occurrence, and may be very difficult to treat. This hypotension is probably 
associated with a direct action on the arterial musculature, similar to that sug- 
gested in the case of chlorpromazine. The reactivity to the vasopressor drugs, 
such as adrenalin and phenylephrine, might thus be expected to be less than that 
normally anticipated. 

The treatment of hypotension in severe meprobamate intoxication probably is 
best approached by controlling the blood volume. Intravenous fluids judiciously 
administered so as to maintain pressure without overhydration probably are the 
most useful agents. Saline has proved satisfactory for short periods and less 
severe cases, but in more severe cases the use of plasma or plasma extenders 
might be preferred. Of the vasopressor agents, levarterenol would seem to be 
the most effective, with phenylephrine less useful, and adrenalin of least value. 


SUMMARY 


Two cases of meprobamate intoxication following ingestion of 6 gm. and 
12 gm. are reported, and the literature is reviewed. Hypotension was a prom- 
inent feature of both cases, and presented peculiar problems in management. 
The most effective therapeutic approach to this hypotension was expansion of 
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the blood volume. Of the vasopressor drugs, levarterenol was most useful and 
adrenalin of least value. 


SUMMARIO IN INTERLINGUA 


Es describite duo casos de hypotension sever occurrente post doses excessive de 
ieprobamato. In le prime caso, le ingestion de minus que 12 g de meprobamato 
resultava in coma e choc. Le choc esseva revertite solmente temporarimente con 
le adjuta de phenylephrina a acido hydrochloric e levarterenol in dextrosa e aqua. 
Excessive administrationes de fluido, associate con van effortios de mantener le ten- 
sion del sanguine contribueva al morte dei patiente 34 horas post le ingestion del 
droga. In le secunde caso, un femina de 21 annos de etate ingereva approxima- 
tivemente 6 g de meprobamato e deveniva comatose e hypotensive intra tres horas. 
Effortios a restaurar le tension del sanguine per medio de adrenalina non succedeva, 
sed un infusion intravenose de un solution salin normal resultava in un prompte 
elevation del tension, e iste elevation poteva esser mantenite per medio del infusion 
salin sol. Le patiente redeveniva conscie intra 120 horas. Tests que esseva effectuate 
subsequentemente provava que iste reaction non esseva causate per un idiosyncrasia 
o un sensibilitate anormal. 

Le revista del presente casos ¢ de alteres in le litteratura pare indicar que serie 
grados de hypotension pote occurrer post doses excessive de meprobamato e que iste 
hypotension es relationate a un effecto directe super le vasos de sanguine le qual non 
es revertibile promptemente per le aminas pressori. Le tractamento de election pare 
esser un expansion del volumine de! sanguine con evitation del limite de hyperhydra- 
tation. 


BIBLIOGRAPHY 


1. Powell, L. W., Jr., Mann, G. T., and Kaye, S.: Acute meprobamate poisoning, New 
England J. Med. 259: 716 (Oct. 9) 1958. 

2. Lockhart, W. E.: Suicidal Miltown—hazard of overhydration in treatment, Southwestern 
Med. 37: 428 (July) 1956. 

3. Shane, A. M., and Hirsch, S.: Three cases of meprobamate poisoning, Canad. M. A. J. 
74: 908-909 (June 1) 1956. 

4. Woodward, M. G.: Attempted suicide with meprobamate, Northwest Med. 56: 321 
(Mar.) 1957. 

5. Deisher, J. B.: Ingestion of 12 gms. of meprobamate with recovery, Northwest Med. 
55: 1083 (Oct.) 1956. 

6. Heberden, P., and Cooper, W.: Attempted suicide with meprobamate treated with 
Leptazol, Brit. M. J. 1: 1513-1514 (June 29) 1957. 

7. Scott, P. A., Grimshaw, M. B., and Molony, H. M. P.: Severe hypotensive crises 
following treatment with meprobamate, Arch. Int. Med. 100: 484-486 (Sept.) 1957. 

8. Berger, F. M.: The chemistry and mode of action of tranquilizing drugs, Ann. New 
York Acad. Sc. 67: 685-700 (May 9) 1957. 

9. Berger, F. M.: The pharmacological properties of 2-methyl-2-n-propyl-1,3-propanediol 
dicarbamate (Miltown), a new interneural blocking agent, J. Pharmacol.’and Exper. 
Therap. 112: 413 (Dec.) 1954. } 

10. Foster, C. A., O’Mullane, E. J., Gaskell, P., Churchill, H. C., and Davidson, H. C.: 
Chlorpromazine—a study of reaction on the circulation in man, Lancet 2: 614 (Sept. 
25) 1954. ee 

11. Lear, E., Chiron, A. E., and Pallin, I. M.: A clinical study of mechanisms of action of 
chlorpromazine, J. A. M. A. 163: 30-36 (Jan. 5) 1957. 


| 
| 
| | 
| 
? | 
| 
j 
| 
5 
| 


Vol. 51, No. 3 CASE REPORTS 613 


EXCESS URINARY CATECHOL AMINES WITHOUT 
PHEOCHROMOCYTOMA * 


By Barney Matsin, M.D.,+ Portland, Oregon 


Aout eight years ago Engel and von Euler ' suggested that the quantitative 
determination of the catechol amines in the urine might be a practical procedure 
for the diagnosis of pheochromocytoma. Since then a number of investiga- 
tors * * * ® have confirmed their experience and expanded their conclusions, so 
that today the presence of large excesses of epinephrine and/or norepinephrine in 
the urine is generally regarded as pathognomonic of this disease. 

Therefore, when a case presents the findings of so-called diagnostic levels of 
the catechol amines in the urine, and no tumor can be found, it merits interest 
and consideration. Such a case is the following, the first to come to my knowl- 
edge of such a dissociation. 

Case Reports 


A 104% year old boy was admitted to the Holladay Park Hospital as an emer- 
gency. The history immediately available was fragmentary. The distraught parents 
stated that the patient had complained of a headache that morning and continued to 
complain of it intermittently until suddenly in early afternoon the pain became 
excruciating, the child lapsed into unconsciousness and was rushed to the hospital. 
Later information elicited was also meager. He had been regarded as a normal 
child and was reared without benefit of medical care except for his immunizations 
and casual treatment of occasional respiratory infections. He had never had a blood 
pressure determination, much less a general examination. The family history was 
noncontributory except for the fact that the father had had severe hypertension for 
many years. 

The patient was a well developed and- well nourished white male child. He 
was very restless, confused and obtunded, but was able to answer questions fairly 
rationally and to codperate to some extent. Pulse was 100; respiration 45; blood 
pressure in all four extremities, 220/150 mm. of Hg. The skin was cold and clammy 
and perspiration was profuse. The nail-beds were somewhat cyanotic. The left 
pupil measured 4 mm., the right 3 mm. Though there was no conjugate deviation, 
the eyes consistently tended to avoid the ophthalmoscope light by making avoidance 
movements always up and to the patient’s left. The apical thrust was diffuse and 
tumultuous. Moist rales were present in all lung fields. There were no paralyses 
and no pathologic reflexes. A lumbar puncture was done; the opening pressure was 
310 mm. of water, and closing (after removal of about 20 c.c. of a diffusely and 
grossly bloody fluid) was 160 mm. 

On the basis of probability, a rupture of a congenital cerebral aneurysm was 
diagnosed and neurosurgical consultation obtained. The consultant added to the data 
given above the presence of choked discs, absence of tendon reflexes, preservation of 
superficial abdominal reflexes, and equivocal Babinski’s responses. He recommended 
conservative management, since the patient was in no condition to undergo angio- 
grams, much less brain surgery. 

Since the spinal fluid withdrawal seemed to have afforded a measure of relief of 


* Received for publication June 3, 1958. 

From the Holladay Park Hospital, Portland, Oregon. 

Presented at the 1958 Northwest Regional Conference of The American College of 
Physicians. 
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the symptoms, nothing further was done except for the use of Sodium Luminal 
hypodermically to control restlessness. However, two to three hours later there were 
increasing tachypnea, tachycardia, rising blood pressure, modest neck rigidity, and 
increasing pulmonary edema. The apical impulse became even more diffuse and 
chaotically heaving in character. For the first time I noted a putty coloration of 
the nose, which was even more striking against the background of the flushed facies. 

At this time a ganglionic blocker was used to relieve the pulmonary edema, which 
was considered to be due to a rapidly dilating and failing heart. Regitine and 
Benodaine were selected in an attempt to simultaneously rule out a pheochromocytoma 
as a cause of the elevated blood pressure and intracranial hemorrhage. Both agents 
produced a prompt and profound fall in blood pressure. However, the result could 
not be accepted as definitely positive. In the first place, the patient was well sedated 
with a barbiturate, a situation notorious for false-positive results. Second, the fall 
in blood pressure, dramatic as it was, was briefer than should have been expected in 
an unequivocal positive response. Regitine and Benodaine were given intermittently 
until the following day because of the definite, though temporary, fall in blood pres- 
sure that they produced. They were discontinued and Dibenzyline by mouth was 
substituted the following morning. The patient had been rapidly digitalized by the 
intravenous route at the same time that the ganglionic blocking agents were begun. 

By the morning of the day following admission the blood pressure had dropped 
to 175/130 mm. of Hg and the pulse from 150 to 130, but despite the definite im- 
provement in the pulmonary edema the respiratory rate went up to the remarkable 
rate of 72. Also at this time the fundi presented an over-all watery sheen, similar 
to that described by Finnerty’ as occurring in the fundi in toxemia of pregnancy. 
In addition, there were numerous small and large, deep and superficial recent hemor- 
rhages and slight blurring of the disc margins. There were no vascular or crossing 
changes of any significant degree. 

The patient’s condition continued to improve. The blood pressure dropped to 
140/100 mm. of Hg; the pulse fluctuated between 90 and 125; the respirations dropped 
to 42. Sedation and Dibenzyiine were continued because it was felt they were of 
definite value. A 24-hour urine specimen was collected for the determination of the 
catechol amines, since it was considered imperative to rule out pheochromocytoma. 
There was a delay of three or four days in obtaining the results. During this waiting 
period all medication was discontinued, and two additional tests with Regitine and 
Benodaine were done. The results were completely negative for pheochromocytoma. 
In contradiction, the amount of urinary catechol amines was reported as being 10 times 
normal, a level considered diagnostic of pheochromocytoma. A second 24-hour urine 
specimen was collected and reported as containing five times the normal amount of 
catechol amines. In the meantime the patient continued to improve and was ostensibly 
well, except for a moderately elevated blood pressure and temperature, and a putty- 
colored nose. It was decided to do angiograms and, if they were negative, to 
consider further a pheochromocytoma. Unfortunately, before the x-ray studies could 
be done the patient suffered a second episode of subarachnoid hemorrhage and 
proceeded on an inexorably progressive downhill course to death after four days, 
characterized by repeated convulsions and opisthotonos. All adrenergic, ganglionic 
blockers and other hypertensive agents had no, or at most little, effect on the 
symptoms or blood pressure. i 

The laboratory work (blood counts, repeated urinalyses, electrocardiogram, blood 
proteins, repeated blood cultures, blood urea nitrogen and creatinine) was normal 
or negative, except for a small amount of albumin present in the urine only on 
admission, and negative in frequent subsequent determinations. Chest x-rays showed 
the presence of findings consistent with diffuse pulmonary edema, which gradually 
disappeared as the patient improved and the auscultatory findings diminished. 
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Autopsy: Autopsy revealed rupture of the midportion of the left anterior cerebral 
artery without any evidence of aneurysm formation. The blood dissected along the 
base of the brain and along the course of the middle cerebral artery in the sylvian 
fissure, as well as into the third ventricle and posteriorly into the subarachnoid spaces 
of the anterior portions of cerebellum. The adrenals weighed 10 gm. each and were 
normal. The kidneys were normal grossly and microscopically. Despite careful 
search, no tumors were found except for a small nodule in the wall of the stomach, 
which microscopically proved to be a small islet of displaced pancreatic tissue. 


DISCUSSION 


Why this patient showed excess urinary catechol amines in the absence of 
pheochromocytoma is not known, but several possibilities open to investigation 
are suggested. First is the nature of the test itself. It is complex * and requires 
painstaking care, and the equipment is not universally available. Second, many 
as yet unknown fluorescing substances are normally present in the urine.“ Gold- 
enberg recognizes this problem and believes that he can detect this nonspecific 
effect and accurately determine the specific adrenalin and noradrenalin com- 
pounds by the use of appropriate filters which transmit exciting light of specific 
frequencies.* 

Third, there may be other conditions that give rise to excess excretion of 
catechol amines in the urine. Normally, up to 6% °® of the circulating catechols 
is excreted in the urine, and the remainder is apparently destroyed by amine 
oxidase and other oxidase systems. Any disturbance of these metabolic paths 
may increase urinary excretion. 

It has been shown that in dogs, at least, an increase of intracranial pressure 
causes a sudden and marked increase in the amount of epinephrine and _ nor- 
epinephrine in the blood, often of a magnitude found in patients with phe- 
ochromocytoma. This effect is reduced but not eliminated by bilateral adren- 
alectomy.’° 

Furthermore, it has been noted in some cases of pheochromocytoma that the 
urinary catechol persists at high levels for a considerable time after the tumor 
has been removed. Other conditions that may increase cathechol output, al- 
though less spectacularly, include asphyxia,’? cold exposure,’* myocardial in- 
farction,’* emotional stress,’ and electroshock therapy.’" ** 

Fourth, the effect of drugs must be considered ; indeed, in his paper Golden- 
berg specifically mentions this. In our case Dibenzyline was given. According 
to Goodman and Gilman,’ it is excreted in the urine in at least three as yet 
unidentified forms. It is logical to expect that one or more of these will be found 
to be fluorescent. The Dibenzyline molecule contains two benzene rings, and it 
is characteristic in the human for benzene rings to undergo hydroxylation before 
they can be excreted or shunted into further metabolic pathways. If Dibenzyline 
is in fact excreted via the kidney as a hydroxylated benzene ring, it can be ex- 
pected to be highly fluorescent. 

I would like to direct attention to the appearance of the nose as described in 
the foregoing protocol. Despite intensive search of the literature I can find no 
reference to any description corresponding to that found in this case. The latter 
was full-bodied, dull gray in color, and warm to the touch. It lacked the smooth, 
pinched appearance that occurs in the hippocratic facies, or the waxy, translucent 
yellow of shock, hemorrhage, or of the recently dead. 
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One can only speculate at this time as to the significance of this phenomenon. 
At the time that pheochromocytoma was being considered, I thought that a large 
amount of circulating, noradrenalin-producing vasoconstriction of the skin arte- 
rioles, plus the supine position, were the causative factors. However, in view of 
the lower blood pressure and decreasing catechols (if any), and the mobility of 
the patient later in his course, this interpretation became rather unlikely. 


CONCLUSION 


There is no doubt that the determination of the catechol amines is a very 
helpful procedure in the detection of the existence of pheochromocytoma, but this 
experience of excess catechol amines in the absence of pheochromocytoma in- 
dicates that it, like any other test, must be evaluated in the light of the total 
clinical picture. 
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SUMMARIO IN INTERLINGUA 


Le excretion excessive de catecholaminas in le urina suggere fortemente le pre- 
sentia de pheochromocytoma; in le opinion de certe autores, illo es diagnostic. Le 
presente articulo concerne un caso que presentava in duo tests amontas de 10 e 5 
vices le nivello normal de iste aminas in le urina sed que, al necropsia, se revelava 
como un caso de spontanee ‘hemorrhagia subarachnoide. Nulle pheochromocytoma 
esseva trovate in despecto del plus meticulose scrutinio de locos suprarenal e extra- 
suprarenal. Es notate varie possibile rationes pro le presentia de un excretion ex- 
cessive de catecholaminas in iste caso. Le plus probabiles es un augmento del pres- 
sion intracranial o le presentia de fluorescente productos de excretion del medicamentos 
usate. Altere aspectos de interesse es le presentia de un lustro aquose del retina e 
de profuse hemorrhagias retinal, ambes causate per le pression intracranial. Le 
conclusion es que le presentia de excessive quantitates de catecholaminas in specimens 
del urina de 24 horas, ben que illo justifica le suspicion del presentia de pheochromo- 
cytoma, require alte grados de circumspection in su interpretation. 
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FATAL AGRANULOCYTOSIS DUE TO PHENYLINDANEDIONE: 
REPORT OF A CASE*: 


By Perry C. Smirn, Captain MC, USA, Fort Sam Houston, Texas 

PHENYLINDANEDIONE is one of several oral anticoagulants in wide use at the 
present time. It is generally considered to be non-toxic,’~* but adverse reactions 
to the drug have been reported. We have been able to find six instances of 
agranulocytosis,°?° two of jaundice," ** and six of rash without fever ‘* in the 
world literature. One of the instances of agranulocytosis was fatal.’ The 
purpose of this communication is to report the second known case of fatal 
agranulocytosis due to phenylindanedione. 


CASE REPORT 


A 64 year old white male was admitted to Brooke Army Hospital July 30, 1957, 
because of a stroke. Symptoms dated back approximately one and one-half years, 
when he had first begun to notice transient bouts of numbness of the left upper ex- 


* Received for publication April 23, 1959. 

From the Department of Medicine, Brooke Army Hospital, Brooke Army Medical 
Center, Fort Sam Houston, Texas. 

Requests for reprints should be addressed to Perry C. Smith, Captain MC, USA, 
Brooke Army Hospital, Brooke Army Medical Center, Fort Sam Houston, Texas. 
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tremity. For the several months prior to admission he had experienced occasional 
episodes of slurred speech and hypesthesia of the left side of his face. Two weeks 
prior to admission his condition deteriorated abruptly. He was seen by his local 
physician, who obtained a cerebral angiogram. Over the next week he gradually 
became worse and was hospitalized. Past history and system review added no 
additional information. 

On physical examination the patient was noted to be aphasic, with an obvious 
left hemiparesis. Blood pressure, 112/64 mm. of Hg; pulse, 82 and regular; tem- 
perature, 98.6° F. The pupils were unequal, the left being larger than the right. 
There was a lack of conjugate deviation to the left, with a suggestion of nystagmus 
on right lateral gaze. Fundi showed grade I arteriosclerotic changes only. The 
neck was supple. There was a definite lag of the left hemithorax. The lungs were 
clear to percussion and auscultation. The heart was not enlarged, rhythm was 
regular, and no murmurs were heard. The prostate was firm but not enlarged. 
There was a flaccid paralysis of the entire left side. Slight atrophy of the left lower 
extremity was present. Sensory changes could not be evaluated. Deep tendon 
reflexes were hyperactive on the left. No pathologic reflexes were elicited. 

White blood count on admission was 13,400, with 92% neutrophils, 7% lympho- 
cytes and 1% monocytes. Hemoglobin was 13.8 gm.%; hematocrit, 42. Blood urea 
nitrogen, 26 mg.%. Urinalysis showed a specific gravity of 1.013, with 3 plus 
albumin and many red and white blood cells in the sediment. Spinal fluid examina- 
tion revealed an opening pressure of 48 mm. of spinal fluid. The fluid was clear 
and contained a few crenated red blood cells; protein, 49 mg.% (normal, 20 to 25 
mg.%). A chest x-ray and an electrocardiogram were within normal limits. 
Multiple urine cultures grew: out a varied flora of Escherichia coli, aerobacter, pseu- 
domonas and Staphylococcus albus. The white blood cell count on August 29, 1957, 
was 8,600. 

Shortly after admission the results of the angiogram were obtained from the 
patient’s private physician. This study was said to show intracranial occlusion of 
the right internal carotid artery. On August 5, 1957, phenylindanedione therapy was 
begun with an initial dose of 150 mg., followed in 12 hours by 100 mg. Subsequent 
doses were given on a 12-hour schedule in amounts sufficient to maintain the pro- 
thrombin time within the therapeutic range. The average maintenance dose was 
found to be 75 mg., with variation from 25 mg. to 75 mg. over the first 10 days of 
therapy. The drug was discontinued on September 6, 1957, a total of 5,025 mg. 
having been administered over the 33-day period. Hemorrhagic complications did 
not occur. Continued urinary incontinence compelled the use of an indwelling 
catheter. The resulting urinary tract infection was treated with several courses of 
antibiotics as indicated by appropriate culture and sensitivity studies. Tetracycline, 
Furadantin, penicillin and streptomycin were used. The last of these (penicillin 
and streptomycin) were stopped August 17, 1957. From this date to September 
6, 1957, phenylindanedione was the only drug administered. 

By September 1, 1957, the patient was out of bed in a chair most of the day, 
actively participating in physical therapy and eager to undertake any and all measures 
which might promote a speedier recovery. On the morning of September 6, 1957, 
he spiked a temperature to 104° F. and was noted to be drowsy and to react poorly. 
Physical examination at that time revealed rapid shallow respirations, with dimin- 
ished breath sounds over both lower lobes. No rales or rhonchi were heard. Blood 
pressure was 110/70 mm. of Hg; pulse, 96/minute and regular. No murmurs were 
heard. The abdomen was soft; liver, spleen and kidneys were not palpable. The 
legs were not swollen and the calves were not tender. No skin rash was noted. A 
white count was reported as 1,700, with 70% lymphocytes. 

Phenylindanedione was stopped and the patient was immediately started on 
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20,000,000 units of penicillin intravenously, 1 gm. of streptomycin intramuscularly, 
and cortisone, 200 mg. intramuscularly per day. A bone marrow aspiration showed 
large numbers of erythroid cells and lymphocytes, with relatively few cells of the 
myeloid series. The myeloid-erythroid ratio was 1.6/6. Small numbers of myelo- 
cytes (6%) were the most mature cells of the granulocytic series present. Over 
the next three days the patient went progressively downhill despite steroids, massive 
antibiotic therapy and pressor agents. White blood count on the day of death was 
400 (100% lymphocytes). 

At autopsy the entire right carotid artery from its origin into the cranial vault 
was found to be thrombosed. Multiple areas of cystic encephalomalacia were en- 
countered in the right hemisphere. Acute and chronic cystitis was the only in- 
fectious process detected. On microscopic examination the hematopoietic tissues 
were noted to be hyperactive, as revealed by enlarged, hyperplastic splenic corpuscles 
and by reticulum cell and myeloid proliferation in the bone marrow, with a relative 
paucity of mature myeloid elements. 


DISCUSSION 


To the best of our knowledge, this is the seventh reported case of agranulo- 
cytosis due to phenylindanedione, and the second where death was directly at- 
tributable to the drug. In each of these cases agranulocytosis developed between 
the fourth and fifth week of therapy. Fever, rash or other minor toxic mani- 
festations have not been reliable signs of impending serious reactions—in fact, 
leukopenia was the presenting sign in four of the seven cases. Four cases have 
been treated with ACTH or cortisone; two recovered, two died. 

The possibility of fatal toxic reactions, even though of infrequent occurrence, 
must be taken into consideration when selecting a drug for long-term use. 
Phenylindanedione is preferred by some observers because of its rapid action and 
greater maintenance stability.'*** Since it is only the latter advantage which 
must be weighed against its toxic potential, it occurred to us that it might be 
feasible to use phenylindanedione to initiate anticoagulant therapy, and to switch 
to another, less toxic agent for maintenance. Such a plan was instituted and 
proved to be quite practical. We now initiate anticoagulant therapy with full 
doses of phenylindanedione and Dicumarol simultaneously. Subsequent doses of 
both drugs are administered as if each drug were being used alone, except that 
phenylindanedione is tapered off and discontinued by the third day. With this 
technic, the onset of anticoagulant action is rapid, smooth and predictable. We 
feel that this technic takes full advantage of the merits of phenylindanedione while 
at the same time obviating the danger of a possibly fatal agranulocytosis. In 
view of the fact that other anticoagulants without demonstrated toxic potential 
are equally efficacious for maintenance therapy, we feel that there is little 
indication for the use of. phenylindanedione beyond the first week of therapy. 


SUMMARY 


A case of fatal agranulocytosis due to phenylindanedione is reported. This 
is the seventh reported instance of agranulocytosis due-to phenylindanedione, the 
second where death was attributable to the drug. A method of initiating anti- 
coagulant therapy designed to take advantage of the rapid action of phenylindane- 
dione is described. It is suggested that the use of phenylindanedione beyond the 
first week of therapy be discontinued. 
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SUMMARIO IN INTERLINGUA 


Es reportate un caso de mortal agranulocytosis causate per le anticoagulante 
phenylindanediona. 

In iste caso, therapia anticoagulante a longe vista esseva initiate post le demon- 
stration de un thrombose del arteria carotidic dextero-interne. Agranulocytosis ap- 
pareva subitemente inter le quarte e le quinte septimana del therapia e resultava in 
le morte del patiente intra tres dies. 

Durante que iste droga es considerate generalmente como nontoxic, sex casos de 
agranulocytosis causate per illo se trova reportate in le litteratura, incluse un le qual 
esseva mortal. In omne le casos, le agranulocytosis se disveloppava sin premonition 
inter le quarte e le quinte septimana del therapia. 

Le droga es preferite per multes a causa del rapiditate de..su efficacia. Es 
describite un methodo pro le initiation de un therapia anticoagulante que prende 
avantage del mentionate qualitate de phenylindanediona sed que evita simultaneemente 
le risco de un possibile reaction mortal. 

Es presentate le opinion que le uso de phenylindanediona es rarmente indicate 
post le prime septimana del therapia. 
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EDITORIAL 


BIOCHEMICAL ANOMALIES IN SCHIZOPHRENIA 


THE great frequency of schizophrenia, from five to eight per thousand 
of the general population, the devastating effect on the individual and on 
the family, the lack of any effective therapy, and the huge cost of lifelong 
care for hundreds of thousands of victims all make this a problem of truly 
major importance. Hitherto most progress has been made in clinical 
psychiatric studies. Even here, however, it may be difficult in the early 
stages to distinguish promptly between acute cases manifesting transient 
schizoid reactions to emotional stress of great severity, such as were seen 
in the military services, for example, and those cases that progress in- 
exorably to gross deterioration or dementia. 

A substantial proportion of the cases showing a schizophrenic type of 
reaction, however, do resemble each other sufficiently in their clinical 
manifestations and their outcome to constitute a group well set apart from 
other types of mental or emotional illness. For many it is hard to conceive 
how such a peculiar and characteristic disturbance so different from ordi- 
nary psychoneurotic states can be attributed solely or primarily to purely 
emotional factors. Search has been directed toward both a possible ana- 
tomic or chemical (metabolic) abnormality. With the technics hitherto 
available, no significant anatomic abnormality has yet been found. 

Genetic differences are undoubtedly important predisposing factors. 
The incidence of the disease among siblings has been reported to be about 
7 per cent, some ten times the incidence in the general population, and in 
monozygous (identical) twins, from 60 per cent to 80 per cent. Even 
though these figures lack precision and largely disregard environmental in- 
fluences, they do show the importance of heredity. If determining factors 
of schizophrenia are inherited, that is, genetically determined, a probable 
mechanism would be a disturbance of the enzymes, hormones, or other 
chemical constituents of the cells resulting from malfunction of the defec- 
tive genes. Such a theory was foreshadowed by Thudicum in 1884.” 
“Many forms of insanity are unquestionably the external manifestations of 
the effects upon the brain substance of poisons fermented within the body, 
just as mental aberrations accompanying chronic alcoholic intoxication 
are the accumulated effects of a relatively simple poison fermented out of 
the body. These poisons we shall, | have no doubt, be able to isolate after 
we know the normal chemistry to its uttermost detail. And then will come 
in their turn the crowning discoveries . . . of the antidotes to the poisons and 
to the fermenting causes and processes which produce them.” 


1 Page, I. H.: Neurochemistry and serotonin: a chemical fugue, Ann. New York Acad. 


Sc. 1956-57. 
: Biochemical theories of schizophrenia, Science 129: 1528-1532 (June 5) 


1959: 100-1396 ‘(June 12) 1959. 
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In spite of the obvious technical difficulties, a small army of biochemists 
and psychiatrists have attacked the problem. It is not feasible to utilize a 
blind screening procedure in a search for possible poisons in the blood or 
urine of schizophrenics, as might be done, e.g. in a search for metallic or 
alkaloidal poisons. Even the nature of the substances sought is not known, 
and the quantities one may anticipate are vanishingly small. As pointed 
out by Hoffer and Osmond,’ it is essential to have a reasonable working 
hypothesis, and some specific substance or type of substance to hunt for. 
The earlier studies were often poorly conceived and uncontrolled, virtually 
blind gropings in utter darkness. The light is still dim, but a beginning 
has been made and some interesting information has been secured. 

Among the earlier studies, based on the theory of a disturbance of inter- 
mediary protein metabolism, were many attempts to demonstrate increased 
quantities or abnormal forms of aromatic aminoacids or their derivatives 
in the urine. These varied in ingenuity and complexity from simple tests 
for indican in the urine to elaborate chromatographic procedures. McGeer 
et al.* in one of the best of these studies collected 20 earlier reports, in 17 of 
which an increased excretion of such substances was claimed. Many of 
these studies leave much to be desired. In their own work, based on 
studies of 109 cases of schizophrenia, chiefly acute cases, 315 mental patients 
of other types and 223 normal subjects, the amount of “aromatics” excreted 
as measured by the intensity of color of the spots in the unidimensional 
chromatogram was significantly higher in the schizophrenics than in the 
other groups. In bidimensional chromatograms from pooled specimens 
of urine, the acute and debilitated schizophrenics (but usually not the old 
chronic cases) showed ten spots not present in any of the other groups 
(except cases of phenylketonuria). This was interpreted as indicating 
aromatic metabolites which were abnormal or present in excessive amounts. 
An effort was made to exclude the gross errors which have crept into many 
of these investigations from inadequate attention to diet, fluid intake, vita- 
min deficiencies, medication, and the acuteness and stage of the disease. 
There is no proof or claim that any of. these substances is the cause of 
schizophrenia. In most cases the substances in the spots had not been 
fully identified, nor had their occurrence in other diseases been adequately 
studied. There appears, however, to be both a quantitative and qualitative 
change in the aromatic substances excreted, and particularly as a possible 
screening procedure, the field seems promising and well warrants further 
study. 


3 Hoffer, A., and Osmond, H.: The adrenochrome model and schizophrenia, J. Nerv. and 
Ment. Dis. 128: 18-35, 1959. 

4 (a) McGeer, P. MeNair, F. E., MeGeer, E. G., and Gibson, W. C.: Aromatic me- 
tabolism in schizophrenia: a Statistical evidence for aromaturia, J. Nerv. and Ment. Dis. 
125: 166-175, 1957. 

(b) McGeer, E. G., Brown, W. T., and McGeer, P. L.: Aromatic metabolism in schizo- 
—. II. Bidimensional urinary chromatograms, J. Nerv. and Ment. Dis. 125: 176-180, 
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The biochemical study of schizophrenia was greatly stimulated by the 
discovery of the “hallucinogens” or “‘psychotomimetic’”’ substances. Those 
most carefully studied are mescaline and especially the vastly more potent 
d-lysergic acid diethylamide, LSD, chemically related to the alkaloids of 
ergot. In suitable quantities both induce transient mental disturbances in 
normal subjects strikingly similar to some acute schizophrenic states. 
There is considerable individual variation in the response to LSD, but the 
features commonly observed include changes in mood, either depression or 
euphoria, often with tension and increased psychomotor activity, deperson- 
alization, distortions or estrangement of the body image, blocking of thought 
processes, autism, and particularly visual hallucinations. A characteristic 
feature with ordinary doses is the absence of disorientation, confusion and 
gross disturbances of memory, commonly seen in the organic psychoses.” ° 
The hallucinations have been described as taking the form of geometric 
patterns, honeycombs, lattices, filagrees, ruffles, or later as panoramas, and 
appearing in bright colors, luminescent yellow, green or red. The drug 
causes disturbances in the behavior of various laboratory animals, including 
the cat, which behaves as if it were having such hallucinations. Apter and 
Pfeiffer * have made observations which suggest that these hallucinations 
are always initiated by retinal stimulation and appear in the cortex later in 
distorted form. It has also been stated that hallucinations are not produced 
in human subjects if the optic nerves are severed. 

Neither lysergic acid diethylamide (LSD) nor any closely related chemi- 
cal is known to play a part in human metabolism. It had been synthesized 
in the course of a study of the ergot alkaloids several years before these 
toxic properties were accidentally discovered.* It is an antagonist of sero- 
tonin, inhibiting the capacity of the latter to simulate the contraction of 
smooth muscle, particularly the estrus rat uterus. LSD is effective in 
very low concentration. In man definite psychotomimetic symptoms are 
produced by 0.5 microgram per kilogram of body weight, and marked dis- 
turbances by double this amount. This is calculated to yield a concentra- 
tion of 0.0005 microgram per gram of brain tissue, about one part in two 
million.» The most probable mechanism by which such minute traces might 
produce so profound an effect would be by disturbing some enzymic process 
of vital importance. 

Serotonin has been repeatedly demonstrated in the brain. There is 
little if any in the cortex, but relatively large amounts are found in the brain 
stem and basal ganglia, regions believed to be prominently concerned with 


5 Greiner, T., Burch, N. R., and Edelburg, R.: Psychopathology and psychophysiology 
of minimal LSD-25 dosage, Arch. Neurol. and Psychiat. 79: 208-210, 1958. 

6 Rothlin, E.: Lysergic acid diethylamide and related substances, Ann. New York Acad. 
Sc. 66: 663-676, 1956-57. 

7 Apter, J. T., and Pfeiffer, C. C.: The effect of the hallucinogenic drugs LSD-25 and 
mescaline on the electroretinogram, Ann. New York Acad. Sc. 66: 508-513, 1956-57. 

8 Axelrod, J., Brady, R. O., Witkop, B., and Evarts, E. V.: The distribution and 
metabolism of lysergic acid diethylamide, Ann. New York Acad. Sc. 66: 435-444, 1956-57. 
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emotional activities. Here also are found the ferments concerned in its 
elaboration (from 5-hydroxytryptophane) and in its degradation (mono- 
amine oxidase). These regions also contain the highest concentrations of 
epinephrine and norepinephrine. The capacity of LSD to inhibit the stimu- 
lating action of serotonin on smooth muscle suggested that its hallucinogenic 
properties may depend upon its suppressing the activity of serotonin in the 
brain. One group of investigators believes that LSD directly inactivates 
the serotonin in some way and attributes the psychotic disturbances to 
serotonin deficiency. Woolley and Shaw ° suggested that if this be true, 
“schizophrenia . . . may be pictured as being the result of a cerebral sero- 
tonin deficiency arising from a metabolic failure.” Somewhat similar views 
were expressed at first by British investigators but their later observations 
were not confirmatory.*° 

Others have advanced evidence that LSD competes for or inactivates 
monoamine oxidase. The serotonin is then not degraded by this oxidase 
as it normally is aftér performing its function (presumably in the synaptic 
transmission of nervous impulses in the parasympathetic tracts ),** poison- 
ous quantities of serotonin accumulate and cause the psychotic symptoms. 
Lack of space prevents a discussion of many still inconclusive studies bear- 
ing on this question. It has been shown, however, that if LSD is bromi- 
nated, it retains in full its antagonistic action on serotonin in smooth muscle 
preparations but loses practically all of its hallucinogenic effects.° The 
evidence that the psychotomimetic action of LSD is effectuated by a dis- 
turbance of serotonin is therefore greatly weakened although the possi- 
bility has not been excluded. 

Mescaline, a poisonous product from a Mexican cactus, peyote, causes 
somewhat similar psychotic: disturbances, but only with doses about 5,000 
times that of LSD. It is related chemically to epinephrine and has been 
synthesized, but it is not known to ‘be produced naturally in the body. 
Attempts have been made to incriminate other naturally occurring deriva- 
tives of epinephrine. There were isolated reports of mental disturbances 
following the administration of deteriorated adrenalin. Leach and Heath * 
had reported that oxidation of epinephrine in vitro was much more rapid 
in the presence of schizophrenic serum than of normal serum. This they 
attributed to higher levels of ceruloplasmin, an oxidizing ferment contain- 
ing copper. A similar acceleration of the oxidation of N-N-dimethyl-p- 
phenylenediamine in schizophrenic plasma had been observed by Aker- 

® (a) Woolley, D. W., and Shaw, E. N.: A biochemical and pharmacological suggestion 
about certain mental disorders, Science 119: 587, 1954. 

(b) Woolley, D. W., and Shaw, E. N.: Evidence for the participation of serotonin in 
mental processes, Ann. New York Acad. Sc. 66: 649-665, 1956-57. 
aa J. H.: Serotonin-LSD interactions, Ann. New York Acad. Sc. 66: 643-647, 

it Brodie, B. B., and Shore, P. A.: A concept for a role of serotonin and norepinephrin 
as chemical mediators in the brain, Ann. New York Acad. Sc. 66: 631-642, 1956-57. 


12Leach, B. E., and Heath, R. G.: The in vitro oxidation of epinephrin in plasma, 
Arch. Neurol. and Psychiat. 76: 444-450, 1956. 
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feldt,** and this had even been suggested as a diagnostic test. These ob- 
servations precipitated a small flood of reports, many inferior in quality, 
with widely conflicting results. Kety* has discussed in great detail the 
many sources of error in such studies and the precautions necessary—and 
often neglected—to avoid them. In general the increased oxidizing power 
of schizophrenic sera was confirmed in many cases but not in all. In many, 
however, this was shown to be due to reduced quantities of ascorbic acid 
in the schizophrenic sera, presumably a result of the inadequate diets these 
patients had consumed. This oxidizing power was restored to normal if 
adequate ascorbic acid was added to their diet or if a little was added to 
the serum in vitro. 

There were also discrepancies regarding the levels of ceruloplasmin 
reported. Some cases of schizophrenia showed elevated levels, but many 
did not. Furthermore equally elevated levels were observed in a sub- 
stantial number of other unrelated diseases, indicating that this observa- 
tion had no specific or diagnostic significance. 

Leach et al.’* who had found high levels of ceruloplasmin in schizo- 
phrenic serum, devised a method for its extraction and reported that the 
product obtained from schizophrenic serum was qualitatively and quan- 
titatively different from that from normal serum. No distinguishing differ- 
ence in chemical structure was described. This “abnormal” product was 
termed taraxein.”” On injection into monkeys it caused some behavioral 
changes. Following its injection several volunteers (prisoners) all showed 
“symptoms which have been described for schizophrenia”—including block- - 
ing with disorganization and fragmentation of thought, impaired concen- 
tration, inability to express a complete thought, and an appearance of being 
dazed and out of contact. Normal subjects recovered within two hours, 
but one schizophrenic in remission had a severe reaction lasting four days. 
Five control subjects receiving a similar preparation from normal serum 
showed no such symptoms. 

Leif ** has also reported in great detail a reaction following the admin- 
istration of taraxein to a psychiatric resident who was undergoing psy- 
choanalysis and was regarded as a trained and reliable observer. This 
resulted in a similar schizophrenic type of reaction with blocking of thought, 
autism, bodily estrangement, suspiciousness, etc. 

It is very difficult to reach a firm conclusion as to the significance of 
these observations. Assuming that they are reliable, they seem to be the 
most significant positive finding thus far reported. The possibility that 

13 Akerfeldt, S.: Oxidation of N,N-dimethyl-p-phenylenediamine by serum from patients 
with mental disease, Science 125: 117-119, 1957. 

14Leach, B. E., Cohen, M., Heath, R. G., and Martens, S.: Studies on the role of 


ceruloplasmin and albumin in adrenaline metabolism, Arch. Neurol. and Psychiat. 76: 635- 


641, 1956. 

15 Heath, R. G., Martens, S., Leach, B. E., Cohen, M., and Angel, C.: Effect on behavior 
in humans with the administration of taraxein, Am. J. Psychiat. 114: 14, 1957. 

16 Leif, H. I.: The effect of taraxein on a patient in analysis, Arch. Neurol. and 
Psychiat. 78: 624-627, 1957. 
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they may have been distorted by the effect of suggestion on the subjeets 
and by the enthusiasm and subjective bias of the observers seems not 
entirely excluded. Confirmation is urgently needed, but this may be slow 
in coming since the procedure for extracting the taraxein seems highly 
complicated and tricky and may be hard to duplicate. One attempt to 
confirm this work by Robbins et al. was not successful.’ 

Hoffer, Osmond and their associates,’ also impressed by the hallucino- 
genic action of mescaline and the suggestive evidence that the oxidation 
products of the epinephrines may be toxic, carried out extensive studies, 
particularly of adrenochrome and adrenolutin. Administration of these 
substances to normal subjects they report caused mental changes of a 
schizophrenic type, “blocking, referential thinking, delusions, slowing of 
thought, lack of insight, decrease in level of abstraction, depression often 
with a paranoid tinge, changes in personality.” These usually appeared 
within an hour and largely subsided within 12 hours. The reaction could 
be potentiated by the preliminary administration of a small dose of LSD.* 

Using a method which they devised, they also estimated the quantities 
of these substances in the blood. They reported * no significant difference 
between schizophrenics and normal subjects in this respect. There was 
some evidence that if additional adrenochrome was administered, it was 
not eliminated so quickly by schizophrenics and particularly that a larger 
proportion was degraded in vitro and in vivo to adrenolutin, which is 
psychotomimetic, and less to leucoadrenochrome, which is not. They found 
that LSD increased the level of adrenochrome in the blood about threefold, 
and regard this as “one basic mechanism of LSD activity.” * 

This theory and the work on which it is based have been criticized from 
two major standpoints.? The psychotic disturbances described after adreno- 
chrome are at best less clear cut and less impressive than those observed after 
LSD or taraxein,’’ and others have failed to detect them at all. Some in- 
vestigators have failed to confirm their quantitative determination of these 
substances in the blood or even to detect adrenochrome at all.’? Even the 
occurrence of these substances in the body as natural oxidation products of 
epinephrine has been disputed.*” More recently Osmond and Hoffer *’ 
announced that Payza in their clinic had synthesized pure preparations of 
adrenochrome which are stable. They have improved the methods of 
assay which yield figures they believe accurate and which tend to support 
their belief in the significance of these substances. Furthermore, the in- 
troduction of adrenochrome into the brain ventricles promptly demon- 


17 Osmond, H.: A review of the clinical effects of the psychotomimetic agents, Ann. 
New York Acad. Sc. 66: 418-434, 1956-57. ‘ 

18 Hoffer, A.: Adrenochrome in blood plasma, Am. J. Psychiat. 114: 752-753, 1958. 

19 Szara, S., Axelrod, J., and Perlin, S.: Is adrenochrome present in the blood?, Am. 
J. Psychiat. 116: 162, 1958. : 

20La Brosse, E. H., Axelrod, J., and Kety, S. S.: O-methylation the principal route 
of metabolism of epinephrine in man, Science 128: 593-594, 1958. 

21 Osmond, H., and Hoffer, A.: A small research in schizophrenia, Canad. M. A. J. 80: 
91-94, 1959. 
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strated its hallucinogenic activity, whereas “adrenalin uncer these condi- 
. tions produces anesthesia and analgesia.” The question as to the biologic 
significance and psychotomimetic activity of these epinephrine byproducts 
must, therefore, be regarded as still wide open, pending further studies. 

It is evident from this incomplete review that although some aberra- 
tions have been revealed, no specific chemical or metabolic abnormality has 
yet been demonstrated to be the “cause” of schizophrenia or to be a de- 
pendable diagnostic tool. The evidence points strongly to some abnormality 
of the intermediate metabolism of the brain, probably enzymic, possibly 
involving serotonin or the epinephrines or both, or even taraxein if this 
actually exists, and perhaps concerned with the synaptic transmission of 
impulses. Microscopic anatomical abnormalities conceivably involving the 
synapses or the precise distribution of the finer nerve fibers have not been 
excluded. 

The defect seems to be genetically determined, but emotional stress, 
functional disturbances, conceivably causing perversion of the hormonal 
and enzymic activities, are manifestly potent factors in precipitating and 
perpetuating the psychosis. More investigations are urgently needed, 
particularly of the basic physiological mechanisms involved. When this 
field has been elucidated “to its uttermost detail,” we may well anticipate 
with Thudicum that the special problems of schizophrenia will also be 
clarified. 

W. Cioueu, M.D. 


« 
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REVIEWS 


Diseases of Metabolism: Detailed Methods of Diagnosis and Treatment. 4th Ed. 
Edited by Garrietp G. Duncan, M.D. 1104 pages; 2617.5 cm. W. B. 
Saunders Co., Philadelphia. 1959. Price, $18.50. 


Compared to the third edition of this book, published in 1952, several new 
features have been incorporated in this new fourth edition. The printing style has 
been changed so that each page has two columns of type which facilitate reading. 
The chapters on protein metabolism, lipid metabolism, water balance in health and 
disease, and obesity have been completely rewritten by different authors. A new 
chapter on glycogen storage disease and idiopathic galactosemia has been inserted. 
Other chapters have been altered so as to incorporate new data from papers published 
in the last six years. 

Each subject is treated with regard to basic physiological and biochemical 
mechanisms and these are then correlated as far as possible with clinical features and 
methods of therapy of various disorders. Several new topics are discussed, such as 
glucagon, aldosterone, triiodothyronine and tolbutamide. The information presented 
is well-documented and, in most instances, the bibliography on each subject has been 
brought up to date. In a few cases there is overlapping of material, but this is 
practically unavoidable since the different authors attempt to deal with all aspects of 
their topics. 

Diseases of Metabolism should be invaluable to the student, the research in- 
vestigator and the practicing physician and it remains one of the best textbooks in 


the field of medicine today. 
j. G. W. 


Parasitology (Protozoology and Helminthology) in Relation to Clinical Medicine. 
2nd Ed. By K. D. Cuatteryez, M.D. 188 pages; 25.5 17.5 cm. Published 
by the author, 6, Amrita Banerjee Road, Kalighat, Calcutta 26, India. 1959. 
Price, Rs17.50. 


This is the second edition of the synopsis based on the author’s parent book 
Human Parasites and Parasitic Diseases. In condensing his material the author 
intends to provide a work of suitable size and content for students of medical 
parasitology. 

Following a general introduction there are two large sections on protozoology 
and helminthology, wherein parasites are classified and described as to geographical 
distribution and habitat, morphology and life cycle, pathogenicity, and, to a lesser 
extent, clinical manifestations, diagnosis, treatment, and prophylaxis. Diagrammatic 
representations, colored plates, illustrations, and charts serve to clarify the text 
throughout. Of particular value are the reproductions drawn to scale to aid the 
student in microscopic diagnosis. The appendix contains information on the various 
technics currently used in diagnosis and on methods of preparing specimens for 
examination. The text is lucid and concise and the book is well indexed. Reference 
is made only to the parent volume which is not readily available. 

This primer is of limited value to the graduate physician who is concerned with 
the clinical syndromes, experimental work, and details of therapy. 

The book, which is published by the author and sells for approximately $4.00, 
can be readily recommended to medical and pre-medical students as a guide to learn- 
ing parasitology. 

J. E. 
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Verhandlungen der deutschen Gesellschaft fiir Kreislaufforschung. Band 24. Die 
Lebenswandlungen der Kreislauforgane in Abhangigkeit von Alter und Gesch- 
lecht. 386 pages; 15.5 X 23 cm. (paper-bound). Dr. Dietrich Steinkopf Verlag, 
Darmstadt. 1958. Price, brosch. DM 50. 


After reading the proceedings of the 24th annual meeting, one is left with the 
impression that it must have been dull and uninspiring. The sessions were devoted 
to discussions on the alterations of the circulatory organs dependent upon age and sex. 
The upper age brackets were emphasized throughout, whereas differences in the 
two sexes received scant attention. 

Treatment of the subject matter was systematic. The normal structure and 
architecture of heart chambers and muscular structure of arteries, veins and capillaries 
were discussed. 

Discussions are included of circulatory function, elastic oo en of vascular 
systems, electrocardiograms and chemistry of vascular walls. Most of the second 
day of the meeting was filled with presentations of various interests: cardiac output, 
ballistocardiogram, circulating blood volume and finally cerebral circulation. To 
finish the systematic part of the meeting on the aging circulation, a broad discussion 
on lipids and lipoproteins was held, quite in keeping with the spirit of the time. The 
individual papers are competently written and are provided with good bibliographies. 
Their perusal would, however, add little to our knowledge. Among the appendaged 
miscellaneous topics discussed, several on experimental coronary circulation and 
phonocardiography are of interest. Printing and illustrations are of good quality. 

A. G. 


Biophysical Principles of ‘Electrocardiography. By Rosert H. Baytey, M.D., 
Professor of Internal Medicine, University of Oklahoma School of Medicine, 
and University Hospitals, Oklahoma City. 237 pages; 26 X 17.5 cm. Paul B. 
Hoeber, Inc., Medical Book Department of Harper & Brothers, New York. 
1958. Price, $8.00. 


The author of this text has made many valuable and original contributions to the 
field of electrocardiography. This volume is the first of a projected two-volume set, 
the second to be entitled Clinical Applications of Electrocardiography. In the current 
volume, the author presents “. . . a step-by-step account of specialized information in 
the fields of electricity and mathematics that has been reduced to several easily under- 
standable methods useful in analysis of electrocardiographic wave form.” There are 
numerous electrocardiograms and bio-electrical and vector diagrams which are 
utilized to clarify concepts presented in the text. 

This text is not for the superficial or casual reader or for the busy practitioner 
but for the serious student of electrocardiographic principles. Of considerable value 
is a detailed glossary which facilitates understanding of the author’s mathematical 


resentation. 


Total Surgical Management. By James D. Harpy, M.D., F.A.C.S. 292 pages; 
23.5 X 15.5 cm. Grune & Stratton, Inc., New York. 1959. Price, $9.50. 


An Epitomy of Surgical Management would, perhaps, be a better title for this 
publication. This short volume is an excellent monograph on surgical treatment 
including surgical diagnosis and specific considerations of preoperative and post- 
operative management. Postoperative complications, their recognition and treatment, 
are emphasized. 

The book represents careful condensation of much voluminous material for easy 
applicability. It should be of value to anyone engaged in the practice of surgery or 
its specialties; and it should prove to be of inestimable aid to any surgical house 
officer. 


- | 
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The Surgeon's Tale: The Story of Modern Surgery. By Roxert G. RicHARDSON. 
278 pages; 21.5 x 14.5 cm. Charles Scribner’s Sons, 597 Fifth Avenue, New 
York 17. 1959, Price, $4.95. 


This well written and very readable history of modern surgery is factual and is 
quite acceptable to the professional and general reader. 

The author begins the interesting narrative with a brief discussion of the con- 
ditions confronting surgeons before the days of antisepsis as introduced by Lister, 
“These can be summed up in three words: pain, infection, and bleeding.” He leads 
the reader through a century of progress, not only in surgery, but in medicine 
generally, describing briefly what happened on the major fronts, the United States, 
Great Britain, and on the Continent. He shows a knowledge of the history of 
medicine and surgery which is outstanding. From a long distance he is very re- 
spectful of the efforts of surgeons who did their best under very trying circumstances, 
and who, though devoted to their tasks, were not satisfied with the results and were 
always striving for better procedures. 

Anesthesia, antisepsis, abdominal surgery, bladder stones, appendicitis, brain 
lesions, physiological surgery, x-ray, and wars and their effects on surgery are the 
chapter headings wherein he highlights the facts, and records quite accurately the 
evolution of surgery and its various specialties as practiced today. 

The professional reader will be impressed with the profound knowledge the 
author has of the history of surgery, and the general reader will appreciate the 
interesting way in which the author has made this digest of a hundred years’ progress 
in surgery available as easy and informative reading. It is a magnificent effort 


beautifully executed. 
Ri 


BOOKS RECENTLY RECEIVED 


Books recently received are acknowledged in the following section. As far as 
practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


The Acute and Chronic Peptic Lesions of the Stomach and the Duodenum: Their 
Frequency, Mutual Relation and Correlation with Other Diseases. By Izax 
Satomon Levij. 104 pages; 24x16 cm. (paper-bound). 1959. Uitgeverij 
Excelsior, ’S-Gravenhage, Holland. Price equivalent of $1 in countries other 
than Holland. 


Amino Acid and Protein Metabolism: Report of the Thirtieth Ross Conference on 
Pediatric Research. 110 pages; 23X15 cm. (Paper-bound). 1959. Ross 
Laboratories, Columbus, Ohio. Available on request. 


Angiocardiopneumographie Elargie: Méthode d’Opacification Vasculaire Générale 
par voie Veineuse. Radio-diagnostic et Radio-anatomie de Précision. Par P. 
VIALLET, L. Senpra, L. Cuevrot, P Ausry et P. Compe. 107 pages; 32 x 25 
cm. (paper-bound). 1959. Masson et Cie., Paris. Price, 4.400 fr. 


Annual Review of Medicine. Volume 10. Davin A. Rytanp, Editor, Stanford 
University School of Medicine; and Wit1am P. Crecer, Associate Editor, 
Stanford University School of Medicine. 448 pages; 23x16 cm. 1959. An- 
nual Reviews, Inc., Palo Alto, California. Price, $7 postpaid in U.S.A.; $7.50 
postpaid, elsewhere. 


L’Auto-immunisation en Pathologie. Par Simone Staptspaeper. 185 pages; 24 
X16 cm. 1959, Editions Arscia, A. Christiaens s. a., Brussels. Price, 150 
frances belges. 
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Carcinogenesis: Mechanisms of Action. Ciba Foundation Symposium. Editors for 
the Ciba Foundation: G. E. W. WotstenHotme, O.B.E., M.A., M.B., B.Ch.; 
and Marve O’Connor, B.A. 336 pages; 21 Xx 14cm. 1959, Little, Brown and 
Company, Boston. Price, $9.50. 


The Clinical Evaluation of New Drugs. By 14 authors. Edited by S. O. Waire, 
M.D., F.A.C.P., and Atvin P. Suapiro, M.D. 223 pages; 2416 cm. 1959. 
Paul B. Hoeber, Inc., Medical Book Department of Harper & Brothers, New 
York. Price, $7.00. 


Elementary Statistics, with Applications in Medicine and the Biological Sciences. 
By Freperick E. Croxton, Ph.D., Professor of Statistics, Columbia University. 
376 pages; 20.5 x 13.5 cm. (paper-bound). 1959. Dover. Publications, Inc., 
New York. Price, $1.95. 


The Essentials of Roentgen Interpretation. By Lester W. Paut, M.D., Professor 
of Radiology and Chairman of the Department of Radiology, The University of 
Wisconsin Medical School; and Joun H. Juunt, M.D., Associate Professor of 
Radiology, The University of Wisconsin Medical School. 839 pages; 27.5 x 20 
cm. 1959. Paul B. Hoeber, Inc., Medical Book Department of Harper & 
Brothers, New York. Price, $25.00. 


Farmacologia: Materia Medica y Terapeutica. Tomo II. By Luis E. Camponovo 
and ALFrepo J. BANpoNnI. 601 pages; 23.5 x 16 cm. 1957. Lopez & Etchegoyen, 
S.R.L., Buenos Aires. Price, m$m 370.- 


Virst-Cousin Marriages in Sweden 1750-1844 and a Study of the Population Move- 
ment in Some Swedish Subpopulations from the Genetic-Statistical Viewpoint: 
A Preliminary Report. (From the Laboratory No. 2 for Human Genetics, The 
Psychiatric Clinic of the Caroline Institute, Stockholm, Sweden.) A _ reprint 
from Acta Genetica et Statistica Medica, Separatum Vol. 8, No. 3/4, 1958. By 
Cart Henry A.str6M; translated from the Swedish by Erica OpeLBerc. 73 
pages; 25.5 X 17.5 cm. (paper-bound). 1958. S. Karger, Basel. One volume 
of four issues of Acta Genetica et Statistica Medica is published per annum and 


costs $13.50, 


Herz-Kreislauferkrankungen: Angewandte Physiologie und Funktionelle Therapie. 
Band 1. Theoretische Grundlagen einer Funktionellen Therapie (Kapitel I-VI). 
Band 2. Klinik und Therapie der Herz-Kreislauferkrankungen (Kapitel VII- 
XIV). Von M. Hocurern und J. Scutetcuer. 2,196 pages (both volumes) ; 
24.5 17.5 cm. 1959, Dr. Dietrich Steinkopff Verlag, Darmstadt. Price, geb. 
DM 230. 


Hypertensive Disease: Diagnosis and Treatment. By Sustey W. Hooster, M.D., 
Associate Professor of Internal Medicine, University of Michigan Medical 
School, etc. 353 pages; 2416 cm. 1959. Paul B. Hoeber, Inc., Medical 
Book Department of Harper & Brothers, New York. Price, $7.50. _ 


Insulin Treatment in Psychiatry: Proceedings of the International Conference on the 
Insulin Treatment in Psychiatry Held at the New York Academy of Medicine, 
October 24 to 25, 1958. Edited by Max Rinxet, M.D., Boston, Massachusetts ; 
and Harotp E. Himwica, M.D., Galesburg, Illinois. 386 pages; 21.5 x 14.5 cm. 
1959. Philosophical Library, New York. Price, $5.00. 


International Work in Bilharziasis, 1948-1958. Reprint from WHO Chronicle 
(1959, 7, 1-56). 58 pages; 24 x 18 cm. (paper-bound). 1959. World Health 
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Organization, Geneva; Available in U.S.A. from Columbia University Press, 
International Documents Service, New York. Price, 30¢. 


A Manual of Bandaging, Strapping and Splinting. 3d Ed. By Aucustus THorn- 
pIKE, M.D., F.A.C.S., Lecturer on Surgery, Harvard Medical School, etc. 153 
pages; 18.5 13.5 cm. (paper-bound). 1959. Lea & Febiger, Philadelphia. 
Prioe, $2.75. 


Notes of a Soviet Doctor. 2nd Ed. By G. S. Ponpoev, Honored Physician of the 
Georgian SSR; introduction by Iaco Gotpston, M.D., F.A.P.A.; translated from 
Russian by Bastt Haicu, M.A., M.B., B.Chir. 238 pages; 23.5 x 15.5 cm. 
1959. Consultants Bureau, Inc., New York. (Originally published by the 
Georgian Medical Press, 1957.) Price, $4.95. 


Notification of Communicable Diseases: A Survey of Existing Legislation. Orig- 
inally published in the /nternational Digest of Health Legislation, 1958, 9, 605- 
653. 51 pages; 24X16 cm. (paper-bound). 1959. World Health Organiza- 
tion, Geneva; available in U.S.A. from Columbia University Press, International 
Documents Service, New York, Price, 70¢. 


A Primer of Water, Electrolyte and Acid-Base Syndrome. By EMaNnuet GoLp- 
BERGER, M.D., F.A.C.P., Lecturer in Medicine, Columbia University, New York, 
New York. 322 pages; 21 X 14cm. 1959. Lea & Febiger, Philadelphia. Price, 
$6.00. 


Progress in Hematology. Volume II. Edited by Leanpro M. Tocantins, M.D., 
with 19 contributors. 290 pages; 26X18 cm. 1959. Grune & Stratton, New 
York. Price, $9.75. 


Regulation of Cell Metabolism. Ciba Foundation Symposium. Editors for the Ciba 
Foundation: G. E. W. WotsteNHotME, O.B.E., M.A., M.B., B.Ch.; and Cecii1a 
M. O’Connor, B.Sc. 387 pages; 21X14 cm. 1959. Little, Brown and Com- 
pany, Boston. Price, $9.50. 


Retinal Degeneration Combined with Obesity, Diabetes Mellitus and Neurogenous 
Deafness. A Specific Syndrome (Not Hitherto Described) Distinct from the 
Laurence-Moon-Bardet-Biedl Syndrome. A Clinical, Endocrinological and Ge- 
netic Examination Based on a Large Pedigree. From Laboratory No. 2 for Hu- 
man Genetics (Head: C. H. Alstrém, M.D.) of the Psychiatric Clinic, Karolinska 
Sjukhuset, the Medical Clinic (Head: G. Bidrck, M.D.) Serafimerlasarettet, and 
the Endocrinological Clinic (Head: R. Luft, M.D.), Karolinska Sjukhuset, 
Stockholm, Sweden. Acta Psychiatrica et Neurologica Scandinavica Sup- 
plementum 129, Volumen 34, 1959. By C. H. Atstrém, B. Haticren, L. B. 
Nirsson and H. Asanper. 35 pages; 24.5 x 16.5 cm. 1959. Ejnar Munksga- 
ard, Copenhagen. Acta Psychiatrica, Supplementum 129, da kr 8.00, exclusive 
of postage. ‘ 


Right-Left Discrimination and Finger Localization: Development and Pathology. 
By ArtHur L. Benton, Ph.D., Professor of Psychology, State University of 
Iowa; foreword by ApotpH L. Sans, M.D. 185 pages; 24 15.5 cm. 1959. 
Paul. B. Hoeber, Inc., Medical Book Department of Harper & Brothers, New 
York. Price, $7.00. 


Smoking and Lung Cancer. By T. W. Lees, M.D., Law Hospital, Carluke, Lanark- 
shire, Scotland. 32 pages; 21.5 x 14 cm. (paper-bound). 1959. Published by 
T. W. Lees, M.D., Law Hospital, Carluke, Lanarkshire, Scotland. Price, 2/6d. 
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Smoking: The Cancer Controversy. Some Attempts to Assess the Evidence. By 
Str Ronatp A. Fisuer, Sc.D., F.R.S. 47 pages; 22.5 X14.5 cm. (paper-bound). 
1959. Oliver and Boyd, Edinburgh. Price, 2s 6d. 


Tetany and Pregnancy: A Clinical Study. From the Second Women’s Clinic, Uni- 
versity Central Hospital (Head: Paavo Vara, M.D.) and the Fourth Medical 
University Clinic (Head: Bertel von Bonsdorff, M.D.), Helsinki. Acta En- 
docrinologica, Supplementum 43. By Benct Meyer. 146 pages; 23.5 x 15.5 
cm. (paper-bound). 1959. Tilgmannin Kirjapaino/Tilgmanns Tryckeri, Hel- 
sinki. Price, Dan. kr. 30,00. 


Textbook of Pediatrics. 7th Ed. Edited by Waxpvo E. Netson, M.D., D.Sc., Pro- 
fessor of Pediatrics, Temple University School of Medicine, etc.; with the 
collaboration of 81 contributors. 1,462 pages; 26x18 cm. 1959. W. B. 
Saunders Company, Philadelphia. Price, $16.50. 


That the Patient May Know: An Atlas for Use by the Physician in Explaining to 
the Patient. By Harry F. Dow.t1ne, M.D., Sc.D., Professor of Medicine, Uni- 
versity of Illinois; and Tom Jones, B.F.A., Professor of Medical Illustration, 
Emeritus, University of Illinois; assisted by Vircinta SAMTER. 139 pages; 
28 xX 20.5 cm. 1959. W. B. Saunders Company, Philadelphia. Price, $7.50. 


Tropical Sprue: Studies of the U. S. Army’s Sprue Team in Puerto Rico. Medical 
Science Publication No. 5. Lt. CoLtonet Witit1am H. Crossy, MC, Editor. 
355 pages; 23.5 X 15 cm. (paper-bound). 1959. Walter Reed Army Institute 
of Research, Walter Reed Army Medical Center, Washington, D. C. Available 
from the Superintendent of Documents, U. S. Government Printing Office, Wash- 
ington 25, D. C., at $1.75 per copy. 


World Directory of Venereal-Disease Treatment Centres at Ports. Application of 
the International Agreement of Brussels, 1924, Respecting Facilities to be Given 
to Merchant Seamen for the Treatment of Venereal Diseases. 162 pages; 
24x16 cm. (paper-bound). 1959. World Health Organization, Geneva; 
available in U.S.A. from Columbia University Press, International Documents 
Service, New York. Price, $1.75. 


X-Ray and Radium in Dermatology. (Publication Number 349, American Lecture 
Series. A monograph in American Lectures in Dermatology, edited by ArTHUR 
C. Curtis, M.D., Chairman, Department of Dermatology and Syphilology,. Uni- 
versity of Michigan, Ann Arbor, Michigan.) By Bernarp A. Wansker, M.D., 
Diplomate, American Board of Dermatology, Charlotte, North Carolina, etc. 
114 pages; 22.5 x 14.5 cm. 1959. Charles C Thomas, Publisher, Springfield 
Illinois. Price, $5.00. 


Erratum: In the August issue, notice was printed of the receipt of the following book : 


Electromyographie dans les Maladies Nerveuses et dans la 
Cryptotétanie: Atlas d’Electromyographie, 
and its price was quoted as “Broché Prix FB 150; Relié Prix FB 200.” Since then 
the publisher informs us that this price was given to us in error, and that the actual 
price is “$5.00 paperbound, $6.00 clothbound.” 
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COLLEGE NEWS NOTES 


PAPERS AND ABSTRACTS FOR THE Forty-First ANNUAL SESSION, 
Aprit 4-8, 1960, San FrRANcIsco 


The wide appeal of the Fortieth Annual Session has encouraged the continuation 
of this form of program in 1960. There will be again three Sessions, concerned with 
phases of internal medicine: clinical investigations, basic medical science (as related 
to internal medicine), and clinical studies and observations. 

A special announcement in this issue appears on the first page of the editorial 
section. 


New Lire MeMBeErs 


The College acknowledges with pleasure the following new Life Members: 


Dr. John R. Hogness, Seattle, Wash. 
Dr. Willem J. Kolff, Cleveland, Ohio 


COLLEGE FELLOWSHIPS AND SCHOLARSHIPS 
RESEARCH FELLOWSHIPS IN INTERNAL MEDICINE AND PEDIATRICS 


The American College of Physicians offers a limited number of Fellowships in 
Medicine and Pediatrics for the period July 1, 1960-June 30, 1961. These Fellow- 
ships are designed to provide an opportunity for research training, either in the basic 
medical sciences, or in the application of these sciences to clinical investigation. They 
are for the benefit of physicians who are in the early stages of their preparation for 
a teaching and investigative career in internal medicine. 

Assurance must be provided that the applicant will be acceptable in the laboratory 
or clinic of his choice and that he will be provided with the facilities necessary for 
the proper pursuit of his work. 

The stipend will be from $3,300. to $5, 000., depending on number of dependents. 


Traveling Scholarships 


There are two A. Blaine Brower Traveling Scholarships. Each is intended to 
support a traveling or visiting scholarship and to provide an opportunity for worthy, 
young physicians, preferably Associates of the College, to spend a month, more or 
less, as visiting fellows at some institution, or institutions, for observation and post- 
graduate study. The Committee on Fellowships and Scholarships of the College 
facilitates opportunities for these scholarships at outstanding institutions where a 
month’s observation, contact and study will be an exceptional inspiration and a 
practical source of training. The income, approximately $400. each, is used for 
payment of travel expenses, in whole or in part. Recipients are chosen and institu- 
tions designated by the Committee on Fellowships and Scholarships, approved by the 
Board of Regents of the College. 

The Elizabeth Archbold Bowes Traveling Scholarship, established through a 
grant by Mrs. Margaret Bowes Murphy, Chicago, Ill., in memory of her mother, is 
administered on the same bases as the Brower Traveling Scholarships, but is re- 
stricted to candidates from Canada. 
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The Willard O. Thompson Memorial Traveling Scholarship was established by 
the late Dr. Thompson’s widow, Dr. Phebe Thompson, and by friends of Dr. Thomp- 
son. It is particularly directed toward the field of endocrinology, the specialty in 
which Dr. Thompson was most interested. It is administered on the same bases as 
the Brower Traveling Scholarships. 

Associates of the College interested in the above scholarships should file applica- 
tion on or before October 15 each year; recipients will be selected by the Committee 
on Fellowships and Scholarships and the Board of Regents at their mid-November 
meeting. Scholarships will be arranged to start after the following January 1, at 
the convenience of the recipient and the preceptor or institution. - 

The Governor and his Committee will choose nominees and submit them to the 
Committee on Fellowships of the Board of Regents. All applications must be filed 
with the Governor by October 1, each year. 


Mead Johnson Postgraduate Scholarship Award 


The Mead Johnson Postgraduate Scholarships of The College consist of eight 
awards of $1,000 each, annually. Recipients shall be individuals who intend to 
practice Internal Medicine, who appear to possess the attributes for success in that 
specialty and who need funds to help them attain their goal of adequate education in 
Internal Medicine. Awards are open to interns or residents, with some preference 
to residents. Applications must be made to the Executive Offices of the College by 
October 1 of each year; selections will be made in mid-November, the Scholarships 
to begin the following July 1. 


For Information - 


Those interested in securing more information regarding any of the Fellowship 
or Scholarship Programs should write to Mr. E. R. Loveland, Executive Secretary, 
American College of Physicians, 4200 Pine St., Philadelphia 4, Pa. 


A.C.P. PostGRADUATE 


The Spring, 1959, schedule included six courses, arranged between April 1 and 
June 30, 1959. Total registration was 395. 


Course No. 1, THE PRACTICE OF GLOBAL MEDICINE IN THE 
UNITED STATES, organized and directed by Dr. Benjamin H. Kean of Cornell 
University Medical College, aimed to translate problems which were formerly thought 
to be distant, tropical or exotic into the practice of modern medicine in the United | 
States. An especially fine program was laid out but it would appear that this course 
was ahead of its time because the registration was disappointing and the course had 
to be cancelled. The College Committee on Postgraduate Courses could not justify 
taking the time of the Director and the faculty for a small group of registrants. It 
is believed, however, that this course should not be abandoned but should be con- 
sidered again a few years hence when American physicians become more cognizant of 
the need of a course in Global Medicine. 


The registration in the other five courses was considered thoroughly satisfactory 
and the response of the registrants was in every case most enthusiastic: 


Course No. 2, PRACTICAL REHABILITATION PROCEDURES FOR THE 
INTERNIST: Institute of Physical Medicine and Rehabilitation, New York Uni- 
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versity-Bellevue Medical Center, New York, N.Y., Howard A. Rusk, M.D., F.A.C.P., 
Director. Registration, 33. 


Course No. 3, CARDIAC ARRHYTHMIAS: Philadelphia General Hospital, 
Philadelphia, Pa., Samuel Bellet, M.D., F.A.C.P., Director. Registration, 142. 
(Oversubscribed ) 


Course No. 4, PSYCHIATRY FOR THE INTERNIST: Psychoanalytic In- 
stitute of Baltimore and Psychiatric Institute, University of Maryland Hospital, 
Baltimore, Md., Leo H. Bartemeier, M.D., F.A.C.P., Director. Registration, 31. 


Course No. 5, SPECIAL TOPICS IN INTERNAL MEDICINE: University 
of Colorado School of Medicine, Denver, Colo., Gordon Meiklejohn, M.D., F.A.C.P., 
and C. Wesley Eisele, M.D., F.A.C.P., Co-directors. Registration, 111. 


Course No. 6, INTERNAL MEDICINE: SELECTED TOPICS: University 
of Cincinnati College of Medicine, Cincinnati, Ohio, Richard W. Vilter, M.D., 
F.A.C.P., Director. Registration, 78. (Oversubscribed) 


Schedule for Autumn-W inter, 1959-1960 


The detailed schedule of courses, the institutions, directors, and dates, appears in 
the advertising division of this Journal. Briefly the courses are as follows: 


Course No. 1, INTERNAL MEDICINE: Washington, D. C., September 28- 
October 2, 1959. 


Course No. 2, SELECT ED SUBJECTS IN INTERNAL MEDICINE: Buffalo, 
N. Y., October 5-8, 1959, 


Course No. 3, THE SCIENCE OF INTERNAL MEDICINE: Syracuse, N. Y., 
November 2-6, 1959. 


Course No. 4, CLINICAL CARDIOLOGY: New Orleans, La., November 30- 
December 4, 1959. ; 


Course No. 5, CURRENT CONCEPTS OF THE RHEUMATIC DISEASES 
—THEIR RECOGNITION AND MANAGEMENT: New York, N. Y., January 
11-15, 1960, 


Course No. 6, INTERNAL MEDICINE: Detroit, Mich., January 25-29, 1960. 


Course No. 7, RECENT ADVANCES IN METABOLIC DISEASES: New 
York, N. Y., February 8-12, 1960. 


Other courses planned in the late winter or early spring of 1960 include: CUR- 
RENT CONCEPTS IN CLINICAL GASTROENTEROLOGY, G. Gordon Mc- 
Hardy, M.D., F.A.C.P., Director, New Orleans, La., March 21-25, 1960; RECENT 
ADVANCES IN PHARMACOTHERAPY; Robert H. Williams, M.D., F.A.C.P., 
Director, Seattle, Washington, March 21-25, 1960; and -DERMATOLOGY FOR 
THE INTERNIST, Arthur C. Curtis, M. D., F,A.C.P., Director, Ann Arbor, Mich., 
April 25-29, 1960. 

For detailed Postgraduate Bulletins, registration forms and other information 
address the Executive Secretary, The American College of Physicinns 4200 Pine 
Street, Philadelphia 4, Pa. 
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S1xtH INTERNATIONAL CONGRESS OF INTERNAL MEDICINE 


The Sixth International Congress of Internal Medicine will be conducted in 
Basel, Switzerland, August 24-27, 1960, under the auspices of the International 
Society of Internal Medicine. It will be remembered that the Fifth International 
Congress of Internal Medicine was held in Philadelphia, Pa., during April, 1958. 
There are in excess of 2200 members of the International Society of Internal Medicine 
in the United States and Canada. 

The President of the Society is Sir Russell Brain, F.R.C.P., F.A.C.P. (Hon.), 
London, England. The Secretary is Professor Dr. H. Ludwig of Basel, Switzerland. 

The program will revolve around the following subjects: 


1. Enzymic Regulation (biochemical survey report, enzymic regulation in genet- 
ics, cardiovascular enzymic regulation, enzymic regulation in the liver, enzymic 
regulation in bones and kidneys) ; 

2. Pathogenesis and Therapy of Edema (cardiovascular mechanisms, tubular 
functions, aldosteronism). 


There will be panel discussions on diuretics, nephrosis, and interstitial nephritis. 
A certain amount of time will be reserved for subjects of free choice. Simultaneous 
translations in various languages will be provided. An exhibition will be organized 
where new research results may be shown in the form of exhibits. Social functions 
will be arranged for the participants and a special program is being prepared for the 
ladies. 

Further information may be obtained from the Secretariat, Steinentorstrasse 13, 
Basel, Switzerland. 


The Fourth European Rheumatological Congress is meeting in Istanbul, Turkey, 
September 28-30, 1959. 


The American Goiter Association again offers the Van Meter Prize Award of 
$300 for the best manuscript of original and unpublished work concerning “Goiter— 
Especially Its Basic Cause.” The Award will be made at the Fouth international 
Goiter Conference in London, England, July 5-9, 1960. 

The competing essays may cover either clinical or research investigations, should 
not exceed 3,000 words and must be presented in English. 


The “International Symposium on Cardiology in Aviation” will be held the 12th 
and 13th of November, 1959, at the School of Aviation Medicine, USAF, Brooks 
Air Force Base, Texas. Those desiring to attend should contact the Department of 
Internal Medicine, School of Aviation Medicine, Brooks Air Force Base, Texas. 


The U. S. Public Health Service’s Cancer Chemotherapy National Service Center 
will hold a two-day conference on clinical anticancer drug research in Washington, 
D. C., on November 11-12, 1959. Many of the Nation’s leading investigators in 
cancer chemotherapy will be participating in the meeting. 

Dr. B. H. Morrison, III, of the Service Center staff, National Cancer Institute, 
Bethesda 14, Maryland, is in charge of arrangements for the conference. 
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First MEXICAN CONGRESS OF CARDIOLOGY 


The First Mexican Congress of Cardiology will be held in Mexico, D. F., from 
September 25 to 26, 1959. This will also be the Fifteenth Anniversary of the found- 
ing of the National Institute of Cardiology of Mexico. There will be an international 
symposium, “Sobre Aterosclerosis y Enfermedad Coronaria,” preceding the Congress, 
September 20-24. Information on these meetings and celebrations may be obtained 
from Comision de Congresos, Av. Cuauhtemoc 300, Mexico 7, D. F. 


FELLOWSHIPS AT THE MEMORIAL CENTER FOR CANCER AND ALLIED DISEASES, 
BEGINNING Juty 1, 1960 


Special Fellowship in Medical Neoplasia 


Memorial Center for Cancer and Allied Diseases is a training center affiliated 
with Cornell University Medical College. It participates actively in teaching at 
both undergraduate and graduate levels. It has a fully approved residency program 
in internal medicine, and, in addition, offers special fellowships for study to a limited 
number of graduate physicians. 


I. ScoPpE AND PURPOSES: 


A. To offer the physicians trained in internal medicine the opportunities avail- 
able at the Memorial Center to study the natural history, diagnosis, complications, 
pathogenesis and pathologic physiology, pathology and treatment of cancer, with 
particular emphasis on the leukemias, lymphomas and allied diseases. 

B. To undertake an active supervised clinical investigation of interest to the 
service and the fellow in the field of medical neoplasia (non-surgical cancer and 
palliative therapy of patients with malignant tumors). 


II. OUTLINE OF ACTIVITIES OF THE FELLOW: 


A. The clinical or clinical and laboratory study of an approved or assigned 
problem under reasonable guidance and supervision. The study is to be carried out 
at Memorial Center and under the aegis of the Lymphoma Service of the Department 
of Medicine. 

Available for clinical investigation are hospital records of 40 years, plus an 
active service consisting of approximately 40 beds in the Memorial Center, and two 
out-patient clinics in which an average of 75 patients are seen weekly. 

B. Attendance at a weekly service teaching conference, and medical grand round. 

C. Periods of assignment to various surgical clinics and conferences, cancer 
chemotherapy, radiochemistry, radiophysics and radiotherapy. 

D. The integrated study of the hematology and pathology of cancer. 

E. Observation of the role of the medical consultant to patients undergoing 
radical surgery for cancer. 

F. An unique opportunity to see and study the management of large numbers of 
patients with lymphomas, leukemias and allied diseases. 


III. PREREQUISITES FOR APPOINTMENT TO FELLOWSHIP: 


A. Candidates must be graduates of recognized A.M.A. approved medical schools, 
and must have completed or be in process of completing two years of postgraduate 
training in internal medicine in addition to one year of internship. Such training 
may be formal residency or its equivalent. 

B. Candidates must be of the highest integrity and moral character and have an 
expressed interest, both academic and clinical, in the study of malignant neoplastic 
diseases. 
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IV. FINANCIAL SUPPORT: 


A. The salary stipend is $6,000 per annum without maintenance. 

B. The fellowship appointment is for one year normally beginning July 1, 
renewable for one or two years for select individuals who develop a special interest 
in some problems. 

Applicants should apply in writing to: Henry D. Diamond, M.D., Chief, Lym- 
phoma Service, Department of Medicine, Memorial Center for Cancer and Allied 
Diseases, 444 East 68th Street, New York 21, New York. 


The International Society of Cybernetic Medicine was recently founded in Italy. 
Physicians, biologists, engineers, mathematicians and physicists may become members 
of this Society. Applications may be addressed to the Secretary-General, 348 Via 
Roma, Naples, Italy. 


Dr. Howard A. Rusk, F.A.C.P., President of World Rehabilitation Fund, Inc., 
announced the creation of the Pfizer Fellowship in Physical Medicine and Rehabilita- 
tion for a Portugese physician to undertake postgraduate training in the United 
States. 


GeorceE Morris PiersoL REHABILITATION CENTER DEDICATED 


On June 16, 1959, a new $500,000 building, known as the George Morris Piersol 
Rehabilitation Center, was dedicated at the University of Pennsylvania in Philadelphia. 

Dr. I. S. Ravdin, F.A.C.S., Vice President for Medical Development of the 
University, presented an address of Welcome. Dr. Gaylord P. Harnwell, President 
of the University of Pennsylvania, greeted the audience and briefly outlined the 
extensive building and expansion plans of the University. Dr. Joseph L. Hollander, 
F.A.C.P., Chairman of the University Rehabilitation Commission, discussed the Re- 
habilitation Center. Dr. Howard A. Rusk, F.A.C.P., Chairman of the Department 
of Physical Medicine and Rehabilitation of the New York University College of 
Medicine, was speaker of the day, his subject being “The Importance of Rehabilita- 
tion and the Place of Rehabilitation Centers in the World Today.” Mr. Orville H. 
Bullitt, President of the Board of Managers of the Hospital of the University, ac- 
cepted the building on behalf of the University. Dr. George Morris Piersol, M.A.C.P., 
made a brief address of appreciation, following which a bronze plaque was unveiled, 
preparatory to its being attached to the building. 

For fifty-four years Dr. Piersol has served this University. Every major 
division of the University of Pennsylvania Medical Center has been exposed to his 
inherent love of learning, which has been manifested by a deep desire to inculcate 
young doctors in the tradition of Hippocrates. The Graduate School of Medicine, 
the School of Medicine, the Graduate Hospital, the University Hospital and the 
School of Allied Medical Professions are all in his eternal debt as both teacher and 
administrator, as are many other health agencies, professional organizations and 
scholarship groups in Philadelphia and elsewhere which have drawn upon his skill. 

It was stated by Officials of the University that it is most fitting that the new 
Rehabilitation Center bear the name of Dr.- Piersol, for it was he who, after a 
successful and full career as a specialist in internal medicine, launched himself into a 
new and vital specialty, and by doing so brought physical medicine and rehabilitation 
to the pinnacle of importance it warrants. It was five years ago that Dr. Piersol 
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envisioned a modern, fully equipped, spacious rehabilitation facility, and now it is 
a reality and it bears his name. 
Fortunate it is that Dr. Piersol’s great influence and tradition will live at this 


University throughout the future. 


Personal Notes 


Dr. Joseph B. Kirsner, F.A.C.P., Chicago, was elected Chairman of the Section 
on Gastroenterology and Proctology at the recent meeting of the American Medical 
Association. 


Recently, Dr. Wright Adams, F.A.C.P., and Dr. Lowell T. Coggeshall, F.A.C.P., 
presented Distinguished Service Awards by the Medical Alumni Association of the 
University of Chicago to Dr. C. Wesley Eisele, F.A.C.P., and other distinguished 


guests. 


Dr. Charles L. Leedham, F.A.C.P. (Colonel, U. S. Army, retired), of Cleveland, 
Ohio, was elected President of the American Therapeutic Society at the annual 


meeting in Atlantic City. 


Dr. Simon Propp, F.A.C.P., Albany, N. Y., and Dr. Thomas F. Frawley, 
F.A.C.P., of Loudonville, N. Y., have been named Professors of Medicine at the 
Albany Medical College of Union University. 


Dr. E. Harold Hinman, F.A.C.P., Dean, School of Medicine, School of Tropical 
Medicine of the University of Puerto Rico, and Professor and Head of the Depart- 
ment of Microbiology, has resigned to accept a position as Chief, Technical Resources 
Branch of the Public Health Division of the International Cooperation Administra- 
tion. 

Dr. José R. Vivas, (Associate), former Director of the Gorgas Hospital, Canal 
Zone, and Chief of the Medical Service, has been appointed Dean of the School of 
Medicine of the University of Puerto Rico. 


Dr. Marion B. Sulzberger, F.A.C.P., Professor and Chairman of the Department 
of Dermatology and Syphilology of New York University-Bellevue Medical Center, 
was elected President of the American Dermatological Association at its annual 


meeting in Atlantic City. 


Dr. Joseph F. Linsman, F.A.C.P., has been elected as a member of the Board 
of Directors and Secretary-Treasurer of the Radiological Society of Southern 
California for 1959-60. 


Dr. Sidney Davidson, F.A.C.P., Lake Worth, Florida, has been elected President 
of the Florida Heart Association. 
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Colonel Conn L. Milburn, Jr., F.A.C.P., (MC), U. S. Army, has been named 
the new Executive Officer of the Walter Reed Army Hospital. 


Dr. Lester R. Dragstedt, F.A.C.P., formerly of the faculty of the University of 
Chicago, has joined the faculty of the University of Florida College of Medicine, 
Gainesville, on August 1, assuming the post of research professor of surgery. 

Dr. Dragstedt is one of an exceedingly small number of physicians who qualified 
for Fellowship both in the American College of Surgeons and the American College 
of Physicians. His move to the University of Florida follows some thirty-eight 
years service at the University of Chicago. He holds the Certificate of Merit of 
the American Medical Association (1937) for his original work on lipocaic; an 
appointment as lecturer of the Royal College of Surgeons (1946); the Silver Medal 
of the American Medical Association (1947); the appointment as honorary pro- 
fessor of surgery at the University of Guadalajara (1953), and honorary foreign 
member, Surgical Society of Lyon, France (1958). 


Dr. Howard R. Bierman, F.A.C.P., has resigned as Director of the Hospital for 
Blood Diseases and Medical Oncology, and Scientific Director, City of Hope National 
Medical Center, Duarte, California. He will continue his research program in 
neoplastic diseases, the leukemias and blood dyscrasias. 


Dr. Victor Szyrynski, F.A.C.P., has been named Associate Professor of Psy- 
chiatry at the University of Ottawa Faculty of Medicine. 


Dr. Milford O. Rouse, F.A.C.P., Dallas, Texas, was elected Vice-Speaker of 
the House of Delegates of the American Medical Association at the recent meeting in 
Atlantic City. 


Rear Admiral Edward C. Kenney, F.A.C.P., (MC), U. S. Navy, was assigned 
as Deputy and Assistant Chief of the Bureau of Medicine and Surgery. 


Dr. R. M. Kark, F.A.C.P., Chicago, was the second Pfizer Lecturer in New 
Zealand and Australia, having accepted an invitation from the Postgraduate Com- 
mittee of the University of Sydney to lecture and teach in the eight Australian and 
New Zealand Medical Schools. Dr. Kark visited Dunedin and Auckland, New 
Zealand, and in Australia was at the University centers in Brisbane, Sydney, Mel- 
bourne, Hobart, Adelaide and Perth. 


Drs. Edward L. Bortz, Cynwyd, Pa., Howard A. Rusk, Scarsdale, N. Y., and 
Ewald W. Busse, Durham, N. C., all Fellows of the College, were appointed to the 
National Advisory Committee for the White House Conference on Aging, scheduled 
for January 1961. 


Dr. Samuel Cohen, F.A.C.P., was appointed Professor of Medicine at Seton 
Hall College of Medicine and Dentistry, Jersey City, N. J. 
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From March 19 through May 21, 1959, Dr. Meyer Bloom, M.D., F.A.C.P., con- 
ducted fifty-five hours of postgraduate instruction in Internal Medicine at the Johns- 
town Conemaugh Valley Memorial Hospital in Johnstown, Pa. 


Dr. Frank E. Leder, -(Associate), has been appointed to the Staff of the 
Columbus Hospital as Consultant in “Occupational and Industrial Diseases.” He 
was also appointed Associate Attendant in Physical Medicine and Rehabilitation at 
St. Vincent’s Hospital, New York City. 


Lt. Colonel James A. Jernigan, F.A.C.P., (MC), U.S.A.F., was assigned to 
the U. S. Air Force Hospital, Andrews Air Force Base, Washington, D. C. He is 
on duty at the Aviation Medicine Clinic in the Pentagon. 


Dr. C. Wilmer Wirts, F.A.C.P., Dr. Paul Shallenberger, F.A.C.P., and Dr. 
Arthur M. Olsen, F.A.C.P., were elected President, Vice President, and Secretary- 
Treasurer, respectively, of the American Gastroscopic Society at its annual meeting, 
June 7, in Atlantic City. 


Dr. Theodore R. Van Dellen, F.A.C.P., of Chicago, in codperation with Dr. 
Harold M. Camp, prepared a very interesting exhibit at the recent American Medical 
Association Meeting in Atlantic City, based on the theory that physicians at the 
turn of the century were the automobile industry’s “test drivers.” Dr. Van Dellen 
was also named President-Elect of the Chicago Medical Society. 


Dr. H. Marvin Pollard, F.A.C.P., Regent of the College and Professor of Internal 
Medicine at the University of Michigan Medical School, was elected President of 
the American Gastroenterological Association at its 60th annual meeting in Atlantic 


City. 


Dr. Raymond B. Allen, F.A.C.P., has resigned, effective September 1, 1959, as 
Chancellor of the University of California at Los Angeles. He was formerly Pres- 
ident of the University of Washington. * 


On May 21st the Oregon State Society of Internal Medicine sponsored a testi- 
monial dinner for Dr. Howard P. Lewis, F.A.C.P., President of the College. Dr. 
Clark C. Goss, F.A.C.P., President of the American Society of Internal Medicine, 
conferred an Honorary Membership in the Oregon Society of Internal Medicine 
upon Dr. Lewis. In his address, Dr. Goss pointed to the cooperation of the two 
groups and hoped for similar meetings in the future. 


A plaque was presented to Dr. Howard A. Rusk, F.A.C.P., by the Vice President 
of United Epilepsy Association, in recognition of the great work which he is doing 
for the cause of epilepsy. 


Dr. Charley J. Smyth, F.A.C.P., of Denver, was installed as the 1959-60 Pres- 
ident of the American Rheumatism Association at the Association’s annual meeting 
in Washington, D. C. He succeeds Dr. Joseph J. Bunim, F.A.C.P. of Bethesda, 
Md. : 
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Drs. M. Jay Flipse, Miami, Hollis E. Johnson, Nashville, John F. Briggs, St. 
Paul, and Arthur M. Olsen, Rochester, all Fellows of the College, were elected 
President-Elect, First Vice President, Second Vice President and Chairman of the 
Board of Regents at the 25th Annual Meeting of the American College of Chest 
Physicians in Atlantic City. 


Captain George G. Burkley, F.A.C.P., (MC), U.S.N., has been appointed the 
new Commanding Officer of the U. S. Naval Dispensary, Washington, D. C. 


Captains John H. L. Heintzelman, F.A.C.P., and Leslie B. Marshall, (Associate), 
Medical Corps, U.S. N., were placed on the retired list, effective July 1, 1959. 


At the 60th Annual Meeting of the American Gastroenterological Association 
Dr. Russell S. Boles, F.A.C.P., Philadelphia, was presented with the Julius Frieden- 
wald Medal. This medal is awarded each year to a member of the Association for 
outstanding achievement in gastroenterology. 


Dr. Robert F. Loeb, M.A.C.P., has announced his retirement as Chairman of 
the Department of Medicine, Columbia University College of Physicians and 
Surgeons. 


The following Fellows of the College have been invited as distinguished guest 
speakers at the annual meeting of the Kansas City Southwest Clinical Society, 
October 5-8, 1959: Drs. Richard J. Bing, William Dameshek, G. Gordon McHardy, 
Edward S. Orgain, Oglesby Paul, H. S. Van Ordstrand and C. Thorpe Ray. 


Dr. Frederick G. Gillick, F.A.C.P., has resigned as Dean of the Creighton School 
of Medicine, Omaha, to take up a position as Director of Medical Institutions for the 
County of Santa Clara, California. 


Dr. Leslie M. Smith, F.A.C.P., El Paso, Texas, presented a paper on Pre- 
cancerous Dermatoses at the Oregon Cancer Conference, July 16-17, in Portland. At 
the same time Dr. Ralph Jones, Jr., F.A.C.P., Miami, Florida, spoke on Cancer 
Chemotherapy. 


At the Rocky Mountain Conference on Cancer held in Denver, July 22-23, Drs. 
Edward H. Reinhard, F.A.C.P., Chicago, Walter L. Palmer, F.A.C.P., Chicago, 
and Eugene P. Pendergrass, F.A.C.P., Philadelphia, presented papers. 
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OBITUARIES 


The College records with sorrow the deaths of the following members. Their 
obituaries will appear later in these columns. 


James C. Johnson, M.D., (Associate), Atlanta, Ga., 1949 
William H. Welker, M.D., F.A.C.P., Oak Park, Ill., July 7, 1956 


DR. RAYMOND WATSON BRADSHAW 


Raymond Watson Bradshaw, M.D., F.A.C.P., died in Massillon, Ohio, on June 
10, 1959, of acute myocardial infarction. He was born in Clearfield, Pennsylvania, 
on November 1, 1892, the son of a rural general practitioner. In 1918 he received 
an A.B. degree from Oberlin College, and after serving for 16 months as a second 
lieutenant in the Sanitary Corps of the U. S. Army, A.E.F., he entered Harvard 
Medical School, receiving his degree of Doctor of Medicine from that school in 1923. 
An internship and a year of residency in Pathology at Harper Hospital, Detroit, 
were followed by a year of fellowship at the Rockefeller Institute in tropical disease 
control. From 1927 through 1950 Dr. Bradshaw was Director of Student Health 
Service of Oberlin College and Director of the Allen Hospital, Oberlin, and from 
1939 until 1950, he also held the position of Chief of Staff of the hospital. In 1951 
he accepted the position of Professor of Health Education and Director of Student 
Health Service at the University of Southern Illinois, but after one year was forced 
to resign because of poor health. From that time on he served in various government 
hospitals and, at the time of his death, was a member of the medical staff of Mas- 
sillon State Hospital. 

Dr. Bradshaw was a member of the American Medical Association, Ohio State 
Medical Association, Ohio Student Health Association (of which he was president 
from 1934 until 1937), and the American Student Health Association, which he 
served as president from 1936 until 1938. In 1931 and 1936 he was a member of 
the organizing committee of the National Conference on College Hygiene. He be- 
came a Fellow of the American College of Physicians in 1936 and was a Diplomate 
of the American Board of Internal Medicine. Dr. Bradshaw was also the author 
of numerous papers in the fields of student health and preventive medicine. 

A sincere, kindly and highly admired physician, Dr. Bradshaw will be greatly 
missed by his colleagues. He is survived by his wife, Mrs. Polly Schwab Bradshaw, 
Box 540, Massillon, Ohio, a son, Dr. John S. Bradshaw, a daughter, Mrs. Barbara 
Sedgwick, and three grandchildren. 

A. CarLton Ernstene, M.D., F.A.C.P., 


Governor for Ohio 


DR. DEWITT CLINTON BURKES 


Dr. DeWitt Clinton Burkes, F.A.C.P., died of carcinoma in Portland, Oregon 
on May 16, 1959. ' 

A native of Texas, Dr. Burkes was born in 1887 in Bell County. He attended 
the University of Louisville School of Medicine, and received his medical degree in 
1911. His postgraduate work was done in the same school. 

In 1928 Dr. Burkes came to Oregon. Settling in Portland, he limited his 
practice to psychiatry. He became active on the staff of Holladay Park Hospital, 
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and founded the hospital’s psychiatric wing. He was also on the staffs of Good 
Samaritan Hospital, St. Vincent Hospital, Portland Sanitarium and Hospital, and 
Multnomah County Hospital. In addition, he served as consultant in neuropsychiatry 
at the U. S. Veterans Administration Hospital in Portland. 

Dr. Burkes held an appointment as clinical associate in psychiatry at the Uni- 
versity of Oregon Medical School. For fourteen years he was active in the Oregon 
State Board of Health. Twice he was president of the board. 

Dr. Burkes was a member of the National Committee for Mental Hygiene and 
was a Diplomate of the American Board of Neurology and Psychiatry. He belonged 
to the American Medical Association, the Oregon Neuropsychiatric Society, the 
North Pacific Society of Neurology and Psychiatry. He was a Fellow of the Amer- 
ican Psychiatric Association and a Fellow of the American College of Physicians 
since 1944. Dr. Burkes had membership in many other local and state organiza- 
tions. 

Until a short time before his death, Dr. Burkes maintained his keen interest in 
sports. He was an ardent horseman, hunter, archer, swimmer, and golfer. He 
loved music, and helped to organize the Portland Chamber Orchestra, of which he 
was the first president. 

Dr. Burkes will be long remembered for his active participation in the medical 
and civic affairs of his community. He is survived by his widow, Mrs. Genevieve 
D. Burkes, who lives at 700 N.W. Rapidan Terrace in Portland, and one daughter, 


Mrs. C. J. Creighton. 
Mert L. Marcason, M.D., F.A.C.P., 


Governor of Oregon 


DR. HERBERT EICHERT 


Dr. Herbert Eichert, F.A.C.P., of Miami, Fla., died in an automobile accident 
February 2, 1959. 

He was born in Baltimore, Md., May 28, 1907, receiving his B.S. degree from 

the University of Maryland in 1928. His Medical Degree was granted from the 
University of Maryland School of Medicine in 1932. He interned at the Johns Hop- 
kins Hospital, the Union Memorial Hospital and the American Hospital in Boston 
in 1943. 
Dr. Eichert began practicing medicine in Miami, Fla., in 1937 until 1942 when 
he joined the U. S. Navy. His duty took him to Boston and Pearl Harbor where 
he became head of the Cardiological Department. In 1945 he was transferred to 
the U. S. Naval Hospital in Dublin, Ga., and was discharged the same year with the 
rank of Lieutenant Commander. 

Following his discharge from the Navy, Dr. Eichert returned to Miami and 
practiced Cardiology until his death. He was Past Director of Cardiology at Jack- 
son Memorial Hospital, Chief of Staff of the National Children’s Home, Chief of 
Medicine at Mercy Hospital, and Consultant in Cardiology at the Veterans Admin- 
istration Hospital. He was Past President of the Miami Heart Association, 1949, 
Past Secretary of the Medical Board of the University of Miami School of Medicine 
and Past Vice President of the American College of Cardiology. He was also a 
Fellow of the American College of Chest Physicians, a Diplomate of the American 
Board of Internal Medicine, and a Fellow of the American College of Physicians. 
He attended a number of postgraduate courses sponsored by this Society. 

Dr. Eichert was well known by many members of the American College of 
Physicians. He was very active in the affairs of the College in his own area; he 
attended the Regional Meetings, taking an active part in the scientific programs. 
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Rarely did Dr. Eichert miss a national meeting. He was author and co-author of 
many papers pertaining to Cardiology. 

Among his many hobbies, his most favored were skin diving and flying. He 
piloted his own plane and completed his advanced instrument rating. 

He is survived by his wife, Ruth, one daughter, Mary Warfield, and two brothers 
and sisters. 

Dr. Eichert will be missed by all of his colleagues, friends and patients, and long 
remembered for his enthusiasm, zest for life and unselfish devotion to his profession. 


DR. FRANK PERRY GOODWIN 


Dr. Frank Perry Goodwin, F.A.C.P., of Jamestown, New York, died there on 
January 16, 1959, of heart disease, having been ill for two years. He was born in 
Jamestown on August 30, 1882, the son of Perry W. and Jennie Goodwin. His great 
grandfather Richard I. was one of the early settlers of Western New York, having 
emigrated from Grafton, New Hampshire, into Cattaraugus County in 1814. 

Dr. Goodwin received his Doctorate in Medicine at Cornell University Medical 
College in 1906. The following year he received his Baccalaureate in Arts from 
Cornell. He then taught in the Department of Anatomy for a short time and there- 
after completed a two year internship at the Presbyterian Hospital in New York 
City. He began the active practice of medicine in Jamestown in 1909 and practiced 
there until his death 50 years later. 

In 1917 he was commissioned as Captain in the Medical Corps of the U. S. Army. 
On August 20, 1917, he was assigned to Base Hospital No. 23 and a few weeks later 
went to France with this unit. He served also with Mobile Hospital No. 39, and with 
this unit saw much combat service and was present at the battles of St. Michel and 
the Argonne Forest. On November 14, 1918, he was promoted to Major and trans- 
ferred to the Hospital Center at LeMans as Consultant in Medicine. He was honor- 
ably discharged from the Army on July 11, 1919. 

He was a Past President of the Jamestown and Chautauqua County Medical 
Societies. He was also a member of the American Medical Association and the New 
York State Medical Society. For many years he was a member of the Public Health 
Committee of the Board of Supervisors of Chautauqua County. In 1941 he became 
a Diplomate of the American Board of Internal Medicine. In 1922 he became a 
Fellow of the American College of Physicians and, in 1951, a Life Member. He 
was a member of Mt. Moriah Lodge, F. and A. M., Western Sun Chapter, Royal 
Arch Masons and Jamestown Commandery Knights Templar. He was keenly inter- 
ested in the Visiting Nurse Association and the W.C.A. Hospital where he was a 
member of the Training School Committee. 

He is survived by his wife, Mrs. Leah Coons Goodwin; two daughters, Mrs. T. 
Burton Peterson of Jamestown and Mrs. Allen E. Gustafson of Bemus Point, New 
York, and by five grandchildren. 

Dr. Goodwin pioneered in the practice of Internal Medicine in Chautauqua 
County. He had the gift ‘of inspiring the respect and the devotion of his patients 
and his colleagues. He was firm and conscientious, and his ethical standards were of 
the highest. We regret his loss and we recognize the great value of his long and 


useful life among us. Joun H. Taxzort, M.D., F.A.C.P., 
Governor for Western New York 


DR. CHARLES NORTON HENSEL 


Dr. Charles Norton Hensel died on April 6, 1959, of pneumonia at the age of 
77 years, 
Dr. Hensel was born in Fargo, North Dakota. He attended the University of 
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Minnesota and received his M.D. degree from the University of Minnesota Medical 
School in 1908. Postgraduate training included the study of bronchial asthma at the 
Harvard Medical School and differential diagnosis in Vienna, Austria. 

He was an attending physician on the staff of the St. Lukes Hospital and also 
St. Joseph’s Hospital, a consultant at the State Hospital for Crippled Children, and 
a cardiac consultant at the Veterans Bureau Hospital. 

He was a member of the American Medical Association, Minnesota Heart As- 
sociation, Minnesota Society of Internal Medicine, Minnesota Pathological Society, 
St. Paul Clinical Club, and was a fellow in the American College of Physicians since 
1927. He was a Diplomate of the American Board of Internal Medicine since 1937. 

Huca R. Butt, M.D., F.A.C.P., 
Governor for Minnesota 


DR. FREDERICK RICE LUMMIS 


Dr. Frederick Rice Lummis, F.A.C.P., of Houston died in that city May 24, 
1959, of acute myocardial infarction. He was born in Houston November 1, 1884. 

He received preliminary education in the Houston public schools, a B.A. degree 
from the University of the South, Sewanee, Tennessee, in 1906, and an M.D. degree 
from Jefferson Medical College, Philadelphia in 1913. He served an internship and 
residency at the Jefferson Hospital, Philadelphia, following which he engaged in the 
practice of Internal Medicine in Houston where he remained excepting the years of 
1917-1919 when he served in the U.S. Army in World War I with the rank of 
Captain, and the years 1926-1927 which were given to postgraduate study in Phila- 
delphia and Vienna. He was chairman of the Houston Board of Health in 1945 and 
formerly chief of staff of the Herrmann Hospital, Houston. At the time of death 
he was consultant in medicine, Herrmann Hospital, senior consultant to the Houston 
Diagnostic Clinic, Emeritus Professor of Clinical Medicine, Baylor University College 
of Medicine, Houston, a director of the Texas National Bank of Houston, and trustee 
Emeritus of Rice Institute, Houston. 

Dr. Lummis was a member of the American Medical Association, the Texas 
Medical Association, the American Heart Association, the Southern Medical As- 
sociation, past president of the Houston Academy of Medicine, past president of the 
Harris County Medical Society, past president and honorary member of the Texas 
Club of Internists, a Diplomate of the American Board of Internal Medicine, a 
Fellow of the American College of Physicians since 1929, a Life Member since 1952. 
In December 1958 a grant-in-aid program to promote medical research was designated 
in his honor “the Frederick R. Lummis Medical Foundation.” 

Dr. Lummis is survived by his widow, Mrs. Annette Gano Lummis, 2127 Troon 
Road, Houston 19, by sons William R. Lummis, Houston and Dr. Frederick R. 
Lummis, Jr. of San Antonio, and daughters Mrs. Annette L. Neff of Houston and 
Mrs. Allen L. Russell of Boston. To them and to us this revered physician has left 
a rich heritage of compassionate human interest and inspiration in the successful 
wedding of art and science applied with understanding and humility. 

Victor E. Scuutze, M.D., 
Governor for Texas, A.C.P. 


DR. BARNEY MALBIN 


Dr. Barney L. Malbin, Associate, died May 4, 1959 in Portland, Oregon. 
Dr. Malbin was born March 20, 1910 in Cleveland, Ohio. He received his 
Bachelor of Arts degree from Ohio State University in 1931, and his degree of 
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Doctor of Medicine from the University of Chicago (Rush) in 1935. Following a 
year’s internship at Cook County Hospital in Chicago, Dr. Malbin stayed on to do 
postgraduate work. Subsequently he also did postgraduate work in Michael Reese 
Hospital and in the University of Minnesota. 

In addition to carrying on his private practice, Dr. Malbin devoted part of his 
time to teaching. From 1939 to 1942 he was assistant clinical instructor in medicine 
at Rush Medical College; from 1946 to 1948 he was assistant clinical instructor in 
medicine at the University of Illinois (Rush) ; and from 1948 to 1953 he was clinical 
instructor in medicine at the University of Oregon Medical School. 

During World War II, Dr. Malbin served in the Air Force of the United States. 
He was in the service from 1943 to 1946. 

In 1948 Dr. Malbin joined the staff of the Permanente Hospital in Vancouver, 
Washington. After leaving this hospital, he established himself in private practice 
in Portland, Oregon, and was active on the staff of Holladay Park Hospital. Greatly 
interested in the problems of the aged, Dr. Malbin attempted to develop a medical 
care plan to furnish the best medical care available for people with limited means. 

Dr. Malbin was a Diplomate of the American Board of Internal Medicine. He 
held membership in the Clark County Medical Society of Washington, in the Oregon 
State Medical Association, the American Medical Association, the American Heart 
Association, and the American Federation for Clinical Research. He had been an 
Associate of the American College of Physicians since 1954. 

Dr. Malbin is survived by his wife Virginia; a daughter Linda, and a son 
Edward. They live in the family home at 8036 S. E. 28th Street, Portland, Oregon. 

Mert L. Marcason, M.D., F.A.C.P., 
Governor for Oregon 


DR. THOMAS CROOKE McCLEAVE 


It is with regret that I report the death of Dr. Thomas Crooke McCleave on 
March 11, 1959 in Berkeley, California. 

Dr. McCleave was born on February 28, 1873, at Fort Union, New Mexico. 
He spent three years at the University of California, at which time he did not receive 
a degree, but attained his M.D. degree at the Cooper Medical College in San Francisco 
in 1896. He had postgraduate training at the Harvard Medical School, following 
which he came to Oakland, California to’ practice. 

Dr. McCleave was Professor of Pediatrics at the Oakland College of Medicine, 
and Pediatrician and Consultant at the Berkeley Dispensary, Chief of the Pediatrics 
Committee of the Alameda County Health Center, and Attending Physician at the 
Babies Hospital in Oakland. 

Dr. McCleave was a member of the House of Delegates of the American Medical 
Association in 1915 and Chairman, Section on Diseases of Children, 1915-1916. He 
was a member of the American Medical Association, American Academy of Pedi- 
atrics, California Pediatric Society, California State Medical Association and a Fel- 
low of the American College of Physicians since 1929. 

Dr. McCleave was a veteran of the Spanish American War and World War I. 

Stacy R. Mettier, M.D., F.A.C.P., 
Governor for Northern California 
and Nevada 


DR. C. HOWARD MARCY 


Dr. C. Howard Marcy, F.A.C.P., Pittsburgh, Pa., died January 18, 1959, after 
a protracted illness which eventuated in chronic congestive heart failure. Physicians 
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in Western Pennsylvania have expressed a keen sense of loss since he was a leader in 
the field of pulmonary diseases in this city for a long time. 

Dr. Marcy was born March 16, 1889, in Crawford County, Pennsylvania. He 
received his undergraduate training at the University of Pittsburgh and from the 
same institution obtained his M.D. degree in 1914. Thereafter, he interned at Mercy 
Hospital in Pittsburgh. 

Dr. Marcy was Clinical Professor of Medicine at the University of Pittsburgh 
School of Medicine since 1924 and a lecturer in its Graduate School of Public Health. 
Probably his most important appointment was that of Medical Director of the Tu- 
berculosis League Hospital, a position which he held since 1924. He attended, as a 
member of the Senior Staff, Saint Francis, Columbia and Presbyterian Hospitals, 
all in Pittsburgh, and was Chest Consultant at the Pittsburgh Diagnostic Consultation 
Clinic. He was also a Consultant at the Veterans Administration Hospital in Pitts- 
burgh since 1946. 

He was a member of the American Medical and American Clinical and Climato- 
logical Associations, Medical Society of the State of Pennsylvania, Allegheny County 
Medical Society and Pittsburgh Academy of Medicine. He was a member of Alpha 
Omega Alpha and a Diplomate of the American Board of Internal Medicine. Dr. 
Marcy became a Fellow of the American College of Physicians in 1930 and a Life 
Member in 1950. He served as Governor of the College for Western Pennsylvania 
from 1952 to 1955. 

Dr. Marcy’s professional ability, especially in the field of pulmonary tuberculosis, 
and his overall sound judgment brought to him increasing responsibilities. His skill 
extended far beyond his chosen specialty so that he soon became highly respected as 
a teacher and a consultant in many branches of medicine. 

Many honors came to Dr. Marcy—professional, civic, local and national. Two 
years ago, the Tuberculosis League of Pittsburgh, of which he was for many years 
the Medical Director, established in his honor the C. Howard Marcy Lectureship, 
to be given annually under the auspices of the University of Pittsburgh. At the first 
of these annual events, he was able to be present, and his innate modesty, as he 
listened to distinguished friends and colleagues extol his honorable career, was the 
reflection of a truly great man. 

Dr. Marcy is survived by his wife, Mrs. Marie G. Marcy, of Mifflin Avenue, 
Wilkinsburg, Pa., and by his son, Dr. Joseph H. Marcy. 


Frank J. Greco, M.D., F.A.C.P., 
Governor for Western Pennsylvania 


DR. PATTERSON MORRIS MENLOWE 


Dr. Patterson Morris Menlowe, (Associate), died December 18, 1958, at McKees- 
port, Pa. He was born November 13, 1890, in McKeesport. Dr. Menlowe received 
his medical education at the University of Pittsburgh where he received his M.D. 
degree in 1923. He did graduate work at the University of Pennsylvania and ob- 
tained his Sc.D. in 1933. Dr. Menlowe also did postgraduate work in internal medi- 
cine and pathology at the University of Pennsylvania Graduate School of Medicine in 
1925. 

Dr. Menlowe was a member of the American Medical Association, American 
Society of Clinical Pathology, American Public Health Association, College of Ameri- 
can Pathologists, Medical Society of the State of Pennsylvania, Allegheny County 
Medical Society, McKeesport Academy of: Medicine, and was a Diplomate of the 
American Board of Pathology. He had been an Associate member of the American 
College of Physicians since 1949. 
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While Dr. Menlowe was primarily a pathologist and functioned as the Chief 
of the Department of Pathology at the McKeesport Hospital, he was also Medical 
Director and Director of Laboratories of that institution. In this post, his duties 
extended far beyond the field of clinical pathology into broader clinical realms where 
he was known for his excellent judgment and kind but firm guidance. 

The members of the staff of the McKeesport Hospital keenly regret his passing. 


Frank J. Greco, M.D., F.A.C.P., 
Governor for Western Pennsylvania 


DR. ROLLEN WAYNE MOODY 


Dr. Rollen Wayne Moody, F.A.C.P., was born August 10, 1914, and died in 
Denver May 4, 1959. He received his Bachelor of Arts and Doctor of Medicine 
degrees from the University of Colorado in 1937 and 1940, respectively. He interned 
at Denver General Hospital in 1940-41, and was a resident in Medicine at Denver 
General and Colorado General Hospitals from January, 1942, to August, 1943, after 
which time he had a preceptorship with Drs. Abe Ravin and S. S. Kauvar (1943- 
1946). 

He was Assistant Clinical Professor of Medicine in the University of Colorado 
School of Medicine, and was on the staffs of Colorado General, Denver General, 
Mercy, General Rose Memorial, and St. Anthony's hospitals. He became a Diplomate 
of the American Board of Internal Medicine in 1947, and was advanced to Fellowship 
in the American College of Physicians in 1949. He was a member of the Denver, 
Colorado, American Medical, and American Heart Associations. 

Dr. Moody is survived by his wife, Mrs. Theresa Moody, a son, Robert Wayne, 
and a daughter, Margaret Jean, all of Denver. 

C. F. Kemper, M.D., F.A.C.P., 
Governor for Colorado 


DR. ERWIN JAGGARD SIMONS 


Medicine in Minnesota suffered a severe loss when Dr. Edwin Jaggard Simons 
died on December 11, 1958. Although he had retired from a successful practice 
because of a heart attack, Dr. Simons had a deep sense of obligation to the com- 
munity at large, and after his illness he assumed the position of Executive Director, 
Minnesota Medical Service, Inc. (Blue Shield) in 1951. This is the appointment 
that he held at the time of his death. Dr. Simons was known throughout Minnesota 
as a medical statesman. He was a master at welding together in harmonious fashion 
individuals and their points of view on controversial subjects. He often considered 
himself a general practitioner, and yet the specialist and the University educator 
listened to his wise appraisal of medical economics and the problems of the practi- 
tioner. In turn, the man in country practice looked upon him as one of them and as 
their leader. It is little wonder that his brother, the late Mr. Hi Simons, former 
President of the Yearbook Publishers, often turned to his doctor brother for counsel. 

Dr. Simons was born on June 23, 1896 in St. Paul, Minnesota. He received 
his B.S. degree from the University of Minnesota in 1921, and his M.D. degree, also 
from the University, in 1924. Besides conducting a busy practice, he found the time 
to serve on many committees and directed the activities_of several social agencies. 
From 1936-38 he was a Staff Member of the Lymanhurst Health Center in Min- 
neapolis. He acted as Medical Consultant to the U. S. Department of Labor 
(Tuberculosis Control Division) 1942-46, and to the U. S. Public Health Service, 
Division of Social Welfare 1944-48. He was in charge of the Section for General 
Medical Care, Medical Unit, Division of Vocational Rehabilitation, Department of 
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Education, 1943-46. He acted as Medical Director, District #8, Health Unit, Min- 
nesota Department of Health, 1948-51. 

Dr. Simons found time, in spite of heavy professional duties and physical dis- 
ability, to participate in medical organizations. He was a member of the American 
Medical Association; Upper Mississippi Medical Society (President, 1935); Min- 
nesota State Medical Association (President, 1946); Association for the Study of 
Internal Secretions; Minnesota Public Health Association (Director 1938-1941) ; 
American Association for the Advancement of Science; Fellow, American College 
of Chest Physicians; and Fellow of the American College of Physicians, 1938. He 
was also a member of the Board of Trustees of the Minnesota Medical Foundation 
(1942-45). 

He published many scientific papers, several relating to tuberculosis. This 
unique individual also found the time to write an instructive monograph on “Primary 
Carcinoma of the Lung,” published over 20 years ago, which can be profitably read 
today. 

Dr. Simons is survived by his wife, Hazel C. Simons of Minneapolis. 

Wes Ley W. Spink, M.D., F.A.C.P., 
Governor for Minnesota 
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ew wide-use dosage form 


of the outstanding 


anticholinergic-antispasmodic 


PRO-BANTHINE 


TABLETS 


(HALF STRENGTH) 


Pro-Banthine (Half Strength) has been especially designed for your pre- 
scribing convenience. 

This new form provides flexibility of dosage from low levels of one 
tablet t.id. for patients with minimal distress, to one or two tablets 
every 2 or 3 hours for those with more pronounced symptoms. 

Primary indications are gastrointestinal spasm, bladder spasm, main- 
tenance therapy of peptic ulcer and “irritable bowel” syndrome. The 
lower dosage also has a field of usefulness in smooth muscle spasm of 
children and geriatric patients. 


when your prescription reads— 


LX Pro-Banthine Tablets (Half Strength) 
—the pharmacist will dispense this new size (7'/2 mg.) 


PRO-BANTHINE (brand of propantheline bromide) 


Pro-Banthine tablets (15 mg.) 
Dosage forms: Pro-Banthine tablets (Half Strength) (7/2 mg.) 
Pro-Banthine ampuls (30 mg.) 


G. D. Searle & Co., Chicago 80, Ill. Research in the Service of Medicine. 
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AMES 


CLINICAL BRIEFS FOR MODERN PRACTICE 


Why should tests for proteinuria and 
glycosuria be included in all 
“routine physical examinations? 


Proteinuria is a constant finding in most renal disease and the best single 
indicator of renal abnormality.! A test for urine-sugar is the chief means of 
detecting an unknown diabetic and an important clinical measure in his 
daily management.2 


Source: (1) Ham, T. H.: A Syllabus of Laboratory Examinations in Clinical Diagnosis, 
Cambridge, Mass., Harvard University Press, 1950, p. 249. (2) Duncan, G. G.: Diabetes 
Mellitus, Principles and Treatment, Philadelphia, W. B. Saunders Company, 1951, 
pp. 78, 142. 
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In skeletal-muscle disabilities . . . 
Curbs spasm, relieves rigidity, 
and relaxes psychic tension 


Of all muscle relaxants in current use, only mepro- 
bamate is supported by hundreds of published clin- 
ical studies that demonstrate relaxing action on both 
the brain and the skeletal musculature. EQUANIL 
reduces muscular spasm and tension, aids in the 
restoration of mobility, speeds rehabilitation, lessens 
the emotional overlay. 

Prescribe it in spasm or tension secondary to: sprains, strains, 
contractures, fibrositis, myositis, low-back syndrome, frozen 
shoulder, cervical-rib syndrome, herniated intervertebral disk, 
wryneck, rheumatoid arthritis, rheumatoid or traumatic spon- 
dylitis, certain neuromuscular disorders. 


> 


Meprobamate, | | 


Wyeth Philadelphia 1, Pa. 
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“superior of 
a 
j 


patient: 


95% effective in published cases** 
No. of 7 

Conditions treated Patients i 

ALL INFECTIONS 558 30 

Respiratory infections 258 
Pharyngitis and/or tonsillitis 65 2 

Pneumonia 90 7 
a Infectious asthma 44 Le 6 
_ Otitis media 31 
Other respiratory 28 & 4 
(bronchitis, bronchiolitis, 
bronchiectasis, pneumonitis, 
laryngotracheitis, strep throat) 

Skin and soft tissue infections 230 
Infected wounds, incisions and 

lacerations 41 ~ 
Furunculosis 58 
Acne, pustuler 43 
Other skin and soft tissue 18 5 o - 

(infected burns, cellulitis, 

impetigo, ulcers, others) 

Genitourinary infections 28 : 6 
Acute pyelitis and cystitis 10 a - 
Urethritis with gonorrhea or cystitis 8 te - 
Pyelonephritis a 3 
Salpingitis 5 3 
Pelvic inflammation with endometriosis 1 = - 

Miscellaneous 42 4 
(adenitis, enteritis, enterocolitis, 
subacute bacterial endocarditis, fever, F 
hematoma, staphylococcus carriers, 
osteomyelitis, tenosynovitis, septic 4 
arthritis, acute bursitis, periarthritis) 3 
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‘6 


in the 


laboratory: 


c er 90% effective 
a ainst resistant staph 


4PARATIVE TESTS BY THREE METHODS 
TUBE DILUTION, CYLINDER PLATE) 
0) 130 STAPHYLOCOCCI®? 


21.2% 


B antivictica 2-10 units tao 2-15 mcg. 
Antibiotic B 5-30 mcg. Mi Antibiotic D 2-15 mcg. 
Antibiotic C 5-30 mcg. Antibiotic E 5-30 mcg. 

Percentage of organisms inhibited by the range of 


concentrations listed for each antibiotic. 


Gther Tao advantages: 


Rapidly absorbed—stable in gastric acid,? TAO 
needs no retarding protective coating 

Low in toxicity —freedom from side effects in 96% 
of patients treated; cessation of therapy 
is rarely required 

Highly palatable —“practically tasteless”’ active 
ingredient in a pleasant cherry-flavored 
medium. 


Dosage and Administration: Dosage varies accords 
ing to the severity of the infection. For adults, the 
average dose is 250 mg. q.i.d.; to 500 mg. q.i.d. in 
more severe infections. For children 8 months to 
8 years, a daily dose of approximately 30 mg./Kg. 
body weight in divided doses has been found effec- 
tive. Since TAO is therapeutically stable in gastric 
acid, it may be administered without regard to 
meals. 


Supplied: TAO Capsules—250 mg. and 125 mg, 

bottles of 60. TAO for Orai Suspension—1.5 Gm., 

125 mg. per teaspoonful (5 cc.) when reconsti- 

aoe unusually palatable cherry flavor; 2 oz. 
ttle. 


References: 1. Koch, R., and Asay, L. D.: J. Pediat., 
in press. 2. Leming, B. H., Jr., et al.: Paper presented 
at the Symposium on Antibiotics, Washington, D, C., 
Oct. 15-17, 1958. 3. Mellman, et a!l.: Paper presented 
at the Symposium on Antibiotics, Washington, D. C., 
Oct. 15-17, 1958. 4. Olansky, S., and McCormick, G. E., 
Jf.2 Paper presented at the Symposium on Antibioties, 
Washington, D. C., Oct. 15-17, 1958. 5. Shubin, H,, 
et al.: Antibiotics Annual 1957-1958, New York, N. ¥., 
Medical Encyclopedia, inc., 1958, p. 679. 6. Isenberg, 
H., and Karelitz, S.: Paper presented at the Symposium 
on Antibiotics, Washington, D. C., Oct. 15-17, 1958. 
7. Wennersten, J. R.: Antibiotic Med. & Clin. Therapy 
5:527 (Aug.) 1958. 8. Kapian, M. A., and Goldin, Ma 
Paper presented at the Symposium on Antibiotics, 
Washington, D. C., Oct. 15-17, 1958. 9. Truant, J. Pas 
Paper presented at the Symposium on Antibioties, 
Washington, D. C., Oct. 15-17, 1958. 


Tao dosage forms — 
for specific clinical situations 


Tao Pediatric Drops 

For children —flavorful, easy to administer. 
Supplied: When reconstituted, 100 mg. per ec, 
Special calibrated droppers—5 drops (approx. 
25 mg.) and 10 drops (approx. 50 mg.). 

10 cc. bottle. 


Tao-AC (Tao igesic, antihistaminic compound) 

To eradicate pain and physica! discomfort in 
respiratory disorders. 

Supplied: In bottles of 36 capsules. 


Taomip* (Tao with triple sulfas) 


For dual control of Gram-positive and Gram-nega- 
tive infections. 


Supplied: Tablets, bottles of 60. Oral Suspension, 
botties of 60 cc.. 

Intramuscular or Intravenous 

For direct action—in clinical emergencies. 
Supplied: In 10 cc. vials. 


HTRADEMARK 


Fam New York 17, N.Y. 
; atm Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being 
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e Supplied: Compocillin-VK Filmtabs, 

125 mg. (200,000 units), bottles of 

50 and 100; 250 mg. (400,000 units), 

© bottles of 25 and 100. Compocillin- 


VK Granules for Oral Solution come 
in 40-cc. and 80-cc. bottles. When 


} WP () |, | VK reconstituted, each 5-ce. teaspoonful 
= represents 125 mg. (200,000 units) 
of potassium penicillin V. 


Potassium Penicillin V @ FILMTAS — FILM-SEALED TABLETS, ABBOTT. U.S. PAT, NO. 2881085 


in tiny, easy-to-swallow Filmtabs® in tasty, cherry-flavored Oral Solution 
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New 4 mg. Polaramine Repetabs give 
your patient daylong or nightiong pro- 
tection against seasonal and nonsea- 
sonal allergens with a single Repetab. 
Polaramine, the closest to a perfect 
antihistamine, offers greater thera- 
peutic effectiveness and safety than 
other antihistamines...at lower dosage 
+»-with few, if any, adverse reactions. 


NEW 4 mg. 


POLARAMINE 
REPETABS 


for day-to-day relief 
and maintenance in 
allergic reactions 
4 mg. Polaramine Repetabs in bottles of 100 and 1000. 


PTR 
fe, 


Ay og we 


symbol of the one-dose 
convenience you want for your patient 


SCHERING CORPORATION ¢ BLOOMFIELD, NEW JERSEY 


POLARAMINE® Maleate, brand of dextro-chiorpheniramine maleate. REPETASS.® Repeat Action Tablets. EN1489-9 


Please Mention this Journal when writing to Advertisers 


— 
| 
\ 
4 
4 
3 
Ole 
id j 
é 
= 
S 
g 
4 
\ 
4 
% 
| 


YOCARDI 
NFARCTIO 
ARAMINE 


METARAMINOL 


provides combined pressor, myocardium- 
Stimulating effect with no tissue slough reported 


ARAMINE ‘‘Metaraminol combines strong pressor effect with 
myocardial-stimulating action .. .""! 

ARAMINE can be administered for balanced pressor, myo- 
cardium-stimulating effect by any desired route—intravenous, 
intramuscular or subcutaneous—with no reported tissue slough 
and with minimal risk of causing arrythmias. Repeated injections 
of ARAMINE appear to elicit no tachyphylactic response. 

ARAMINE is always ready for immediate use—no dilution is re- 
quired. These advantages of ARAMINE make it equally valuable 
in shock accompanying anaphylaxis, brain damage, infectious 
disease, hemorrhage, surgery, trauma. 


Supplied: in 1-cc. ampuls and 10-cc. vials (10 mg. per cc.). 
ARAMINE is a trademark of Merck & Co., INC. 


ADDITIONAL information is available to physicians on request. Address Professional Service 
Department, West Point, Pa. 


1. Selzer, A. and Rytand, D.A.: COUNCIL ON DRUGS, Report to Council J.A.M.A. 168:762, 
(Oct. 11) 1958. 
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Division of Merck & Co.. INC. Philadelphia 1, Pa. - 


...IN URINARY 
TRACT INFECTIONS, 


“Thiosulfil” is the one sulfa 
compound that can be given 
safely, successfully, and effec- 
tively, without interruption over 
prolonged periods of time.’® 


BRAND OF SULFAMETMIZOLE 


clinical proof and bibliography on following page 


AYERST LABORATORIES 
New York 16, N. Y. ¢ Montreal, Canada 
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_.-._ In Urinary Tract Infections 


...f0r prolonged use 


“Thiosulfil’ is a highly soluble sulfonamide deriva- 
tive which can be administered effectively over a 
long period of time with minimal toxic manifestation.” 


1. Cottrell, T.L.C.; Rolnick, D., and Lloyd, F. A.: 
Rocky Mountain M.J. 56:66 ( Mar.) 1959. 


“It [‘Thiosulfil’] is useful for palliation in chronic 
urinary tract infections that are due to pathological 
conditions which cannot be cured. The drug can be 
taken over a long period of time with practically no 
untoward side reactions.” 


2. Barnes, R. W.: J. Urol. 71:655 (May) 1954. 


“Thiosulfil” 
....well tolerated 


““Thiosulfil was remarkably well tolerated, there 
being no discontinuation of therapy due to untoward 
effects, and very few mild reactions were noted. ... 
‘Thiosulfil’ is a very valuable adjuvant in the treat- 
ment of common urinary infections . . .” 


8. Bourque, J. P.and Joyal, J.: Canad. M.A.J.68:337 
(Apr.) 1953. 


“Thiosulfil” 
... safe, effective 


“Clinical trial appears to indicate that the drug 
[‘Thiosulfil’] can be tolerated where other sulfa drugs 
cannot and that it is effective where some others are 
not.... The drug has been given with good results 
in the presence of urinary retention and severe 
uremia.” 

Continued from preceding page 4, Goodhope, C. D.: J. Urol. 72:552 (Sept.) 1954, 
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“Thiosulfil” 


Usual dosage: 


potent 
antibacterial agent 


“..-Thiosulfil’ is an effective chemotherapeutic agent 
in urinary tract infections....there was only one fail- 
ure in the “Thiosulfil’ treated acutely infected group 
(31 patients ).” 
5. Hughes, J.; Coppridge, W. M., and Roberts, L. 
C.: South. M.J. 47:1082 (Nov.) 1954. 


In difficult cases of paraplegics with urinary tract 
infections, ““Thiosulfil’ was ineffective in only 7 per 
cent [93% effective] of the urinalyses as contrasted to 
28 per cent [72% effective] of the urines on [sul- 
fisoxazole] therapy.” 


1. Cottrell, T. L. C.; Rolnick, D., and Lloyd, F. A.: 
Rocky Mountain M.J. 56:66 ( Mar.) 1959. 


“Thiosulfil” delivers more therapeutic impact at site 
of infection than any other single or combined sulfa 
compound. Higher urinary concentrations are 
achieved. 98% of the drug is present as free, active 
(nonmetabolized) sulfa®...a most efficient sulfa 
drug with outstanding patient toleration.‘ 
6. Boger, W. P.: The Antibacterial Sulfonamides: 
Comparative Studies, Scientific Exhibit Section, 
American Academy of General Practice Eleventh 
Annual Scientific Assembly, April 6-9, 1959, San 
Francisco, California. 


BRAND OF SULFAMETHIZOLE 


Adults, two tablets or two teaspoonfuls q.i.d. 


Supplied: Tablets: No. 785 — 0.25 Gm. per tablet (Scored). Bottles of 


also available: 


100 and 1,000. 
Suspension: No. 914—0.25 Gm. per 5 cc. (teaspoonful). 
Bottles of 4 and 16 fluidounces. 


“Thiosulfil?-A 


BRAND OF SULFAMETHIZOLE WITH PHENYLAZO-DIAMINO-PYRIDINE HC! 


in urinary tract infection when analgesia is desired 


“Thiosulfilg-A — each tablet contains: 
0.25 Gm. sulfamethylthiadiazole and 50 mg. 
phenylazo-diamino-pyridine HCl. 


Usual dosage: Adults, two tablets q.i.d. 
Supplied: Tablets: No, 784 — Bottles of 100 and 1,000. 


AYERST LABORATORIES 
New York 16, N. Y. * Montreal, Canada 
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DEXAMYL* SPANSULE? 


capsules make it easier for your overweight 

patient to maintain a low-calorie diet be- 

cause they 

¢ afford relief from the tension and anxiety 
which so frequently accompany caloric 
restriction 

* provide positive daylong control of ap- 
petite both at and between meals 


“Dieting doesn’t make me 
the least bit fidgety!” 


When the overweight patient is particularly 
listless and lethargic— 


DEXEDRINEt SPANSULE capsules provide 
daylong control of appetite as well as 
gentle stimulation. 


tablets - elixir « ‘Spansule’ capsules 


SMITH KLINE & FRENCH LABORATORIES, PHILADELPHIA ) 


*T.M. Reg. U.S. Pat. Off. for ‘Dexedrine’ plus amobarbital 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, 
S.K.F. 


tT.M. Reg. U.S. Pat. Off. for dextro-amphetamine sulfate, 
S.K.F. 


Please Mention this Journal when writing to Advertisers 
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MORRIS PLAINS, 


after the coronary 
Peritrate improves blood flow 
..with no significant 

drop in blood pressure 


Peritrate aids in the establishment of vital collat- 
eral circulation in the postcoronary patient. 


Unlike nitroglycerin, Peritrate is a selective vaso- 
dilator that works almost exclusively on coronary 
vessels with only minimal peripheral effects. It 
increases coronary blood supply without signifi- 
cant fall in blood pressure or increase in pulse 
rate. Prescribe Peritrate 20 mg. q.i.d. for your post- 
coronary patients. 


brand of pentaerythritol tetranitrate 


With the aid of 
Peritrate, compensatory 
collateral circulation 
develops 
around damaged 
myocardium. 


: 
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NEW 
SENTRY 
FOR THE 
TRACT 


protects against 
hypersecretion hypermotility 
hyperirritability hyperemotivit y 


anticholinergic / antispasmodic / tranquilizer 


A remarkably long-acting anticholinergic. Only one 10 mg. dose >f 
new long-acting oxyphencyclimine controls hypersecretion aid 
spasm® for 12 hours or more. In the most recent study at Cook 
County Hospital, investigators were impressed with its antisecre- 
tory effect, leading to prolonged periods of achlorhydria.® 51 out 
of 57 patients with various G.I. disorders were relieved of symp- 
toms on only 2 daily doses. 

Plus ATARAX — the antisecretory tranquilizer. Not only does ATARAX 
modify tension—its added antisecretory action**-* augments the 
efficacy of oxyphencyclimine. The combination, ENARAX, freed 100 
out of 103 patients of G.I. symptoms.* Improvement was especially 
notable in cases of peptic ulcer, where the emotional factor figures 
so prominently. : 

“Side reactions were uncommon....”* Selective postganglionic ac- 
tion on the G.I, tract minimizes side effects. Mouth dryness—the 
most common reaction—seldom reaches troublesome proportions. 
Each.“ENARAX tablet contains: Oxyphencyclimine HCl, 10 mg.; 
Hydroxyzine HCl (ATARAx®), 25 mg. 

Dosage: One-half to one tablet twice daily—preferably in the morn- 
ing and before retiring. The maintenance dose should be adjusted 
according to therapeutic response. Use with caution in patients 
with prostatic hypertrophy or glaucoma. 

Supplied: In bottles of 60 black-and-white scored tablets. 


Please Mention this Journal when writing to Advertisers 
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SUMMARY OF CASES 


testing. 
t ENARAX (oxyphencyclimine plus aTaRax) —all successful cases in 
“excellent” category. 


one 
tablet 

at breakfast 
one 

tablet 

at bedtime 
for 
full-time 
relief 


(oxyphencyclimine plus ATARAX®) 


ACID REDUCTION ‘AFTER OXYPHENCYCLIMINE THERAPY 
‘Tests conducted in 9 representative ulcer patients after overnight fasts 
showed considerable reduction in both volume and acidity. 

Gastric aspiration Gastric aspiration after 
after overnight fast overnight fast and 11 howrs after 
without medication. 20 mg. oxyphencyclimine. 


x 

e 

0 

y _ 

A.B. J.B. E.K. B.S. Es. LB. H.C. 

Overnight test 

References: 1. Winkelstein, A.: Am, Gastroenterol., in press. 2. 

e B. H., Jr.: Clin. Med. 6:423 (March) ieee. 3. ea G., et al.: Paper 

sented at ‘Postgraduate Course in G U y of California 

5 * School of dici San F Calif., January "27, 1958. 4. Strub, I. H., 

“ and Carballo, A.: To be published. 5. Nata in Roerig Medical Department files. 

‘ 6. Steigmann, F.: To be published. 7. Schuller, E.: Gaz. des Hépitaux 10:391 

. (Apr. 10) 1957. 8. Farah, L.: Internat. Rec. Med. 169:379 (June) 1956. 
9. Harri: . J. W. E., et al.: Paper presented at Be 4th Pan-American Con- 
gress of Ph and Bi C., 3-9, 1957. 

\- 
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Peptic ulcer 440 
Gastritis 16 
‘Gastroenteritis 35 a 
| Colitis 37 
 Duodenitis 6 3 
Functional bowel syndrome 14 
Hiatus hernia (symptomatic) 16 
Pylorospasm or cardiospasm 2 
Irritable bowel Il 
Miscellaneous 7 29 
Total number of patients 569 156 
Clinical Results Excellent 445 150 
Failure 68 6 
* Oxyphencyclimine alone—clinically effective in 87% after a year’s Be 
« 


més that of probenecid’...is the 
the treatment of acute attacks for which ButazouipiN we 
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Dosage: Tablets, 2 mg.—one tablet t.i.d. 
or q.i.d., supplied in bottles of 100 and 1000. 


Also available: Polaramine Repetabs,® 
4 mg. and 6 mg., bottles of 100 and 1000, 
Polaramine Syrup, 2 mg./5 cc., bottles of 16 oz. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 


POLARAMINE® Maleate, brand of dextro-chlorphentramine mateate. 


POLARAMINE # mg. TABLETS 
| 

| 
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FOR GREATER 
LATITUDE 
IN SOLVING 
THE PROBLEM 
HYPERTENSION 
WITHOUT 
SIGNIFICANT 


POTASSIUM 
DEPLETION 


NEW 


RAUTRAX 


RAUTRAX, a combination of Raudixin with 
Ademol (fiumethiazide)—the new, safe nonmer- 
curial diuretic—controls all degrees of hyper- 
tension. Elimination of excess extracellular 
sodium and water is rapid and safe.** Potas- 
sium loss is less than with other nonmercurial 
diuretics;'* and, in addition, Rautrax increases 
protection against potassium and chloride 
depletion during long-term management by 
including supplemental potassium chloride. 


The dependable diuretic action of Ademol 
rapidly controls the clinical and subclinical 
edema often associated with cardiovascular 
disease. And after Rautrax has normalized 
the fluid balance, the normal serum electro- 
lyte pattern is not altered appreciably by 
continued administration.* Ademol also 
potentiates the antihypertensive action of 
Raudixin.’ In this way a lower dose of each 
component controls hypertension effectively 
and safely .. . with fewer side effects. 


REFERENCES: 1. M , A. C.; Rochelle, J. B., I, 
and Ford, R.V.: New England J. Med. 260:872 (April 23) 
1959. 2. Fuchs, M.; Bodi, T., and Moyer, J. H.: Am. 
J. Cardiol. 3:676 (May) 1959. 3. Fuchs, M., and others: 
Monographs on Therapy 4:43 (April) 1959. 4. Montero, 
A. C.; Rochelle, J. B., itl, and Ford, R.V.: Am. Heart J. 
57:484 (April) 1959. 5. Rochelle, J. B., 111; Montero, 
A.C., and Ford, R. V.: Antibiotic Med. & Clin. Ther, 6:267 Squibb Quality— 

(May) 1959. LITERATURE AVAILABLE ON REQUEST the Priceless Ingredient 


RAUDIXIN (Squibb standardized whole root Rauwolfia Serpentina) / ADEMOL (Squibb Flumethiazide) [Potassium CHLORIDE 
*RAUDIXIN ®, ‘RAUTRAX’ AND ‘ADEMOL’ ARE SQUIBB TRADEMARKS 
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Now 
in inflammatory anorectal disorders... 


The Promise of Greater Relief 


the first suppository to contain 


hydrocortisone for effective control of proctitis 


e Proctitis accompanying ulcerative colitis /- 
e Radiation proctitis 
@ Postoperative scar tissue with inflammatory reaction 

e@ Acute and chronic nonspecific proctitis 

e Acute internal hemorrhoids 

e@ Medication proctitis 

e Cryptitis 


mg. equiv. total alkaloids), 
3 mg. ephedrine sulfate, 


Supplied: Suppositories, ® 
boxes of 12. Each supposi- 
tory contains 10 mg. hydro- 
cortisone acetate, 15 mg. 
extract belladonna (0.19 


zinc oxide, boric acid, bis- Rectal Suppositories with Hydrocortisone, Wyeth 
muth oxyiodide, bismuth : 
subcarbonate, and balsam Philadelphia 1, Pa. 


peru in an oleaginous base. 


Ulcerative Colitis Radiation Proctitis Postoperative eS 
Scar Tissue 


ty 


* 


whatever degree of sedation desired 


Whatever the indication, 


...a form of Nembutal will meet the need 


assoTT 


safer in barbiturate therapy.) 


shorter-acting, 


(Nothing faster, 


NEMBUTAL 


(Pentobarbital, Abbott) 


909143 


*IN THE TREATMENT OF PRE-ECLAMPSIA 
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NEW 
EFFECTIVE 
MULTIPLE 

ACTION 

FOR YOUR 
CHRONICALLY 
CONSTIPATED 
PATIENTS 


COMBINACE 


Calcium and sodium alginates, diocty!l sodium sulfo- 
succinate and anthraquinone derivatives from cas- 
cara, Mead Johnson 


provides combined ingredients for coordi- 
nated bowel conditioning 

+ prevents and corrects hard stools 

+ provides smooth “hydrasorbent” bulk 

+ provides gentle peristaltic stimulation 


Only one to three Combinace tablets daily 
provides effective relief for the problem of 
chronic constipation. As Feightner states 
... ‘A new laxative agent, Combinace, com- 
bining... stool softening action...with a 
mild peristaltic stimulant and an effective 
hydrasorbent bulking agent, was an effec- 
tive laxative agent in the treatment of 
chronically constipated, habitual cathartic 


users.”! 
1, Feightner, R. L.: J. Indiana M. A. 51:1672-1674 
(Dec.) 1958. 


\ Mead Johnson 


Symbol of service in medicine 


*T.mM. 79259 
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for full corticosteroid benefits 


new Gammacorten 


...a potent, highly effective corticosteroid; 
profound anti-inflammatory activity, with min- 
imal potential for corticosteroid side effects 


this arthritic 
needed 
Gammacorten 


How this arthritic--and others—responded to GAmMACORTEN is shown on the following pages 


With GAMMACORTEN, a full measure of corticosteroid benefit can now be brought to 
patients who have heretofore obtained less than optimal benefit from adrenocorti- 
coid therapy. In practice, the increased activity of GAMMACORTEN means maximal 
mobility for the arthritic; maximal freedom from attack for the asthmatic; rapid and 
complete resolution of lesions for the dermatologic patient. Unwanted adrenocorti- 
coid effects are relatively infrequent with GAMMACORTEN. Should side effects occur, 
they can be usually managed by reducing dosage or by supplemental measures. 


Photographs used with permission of patients. 
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these arthritics needed Gammacorten 


PATIENT W. M., 42, has had rheumatoid 
arthritis since September 1955. Previ- 
ous treatment included prednisone. Con- 
-siderable soreness, pain and stiffness, 
particularly in shoulders, hands and 
elbows. Major complaint was pain in the 
hands. There was swelling in the finger 
joints, with ulnar deviation of the hands 
and slight contracture of the elbows. 


BEFORE GAMMACORTEN: Patient J. D., 58, 
had arthritis since 1935. Previous treat- 
ment included prednisone. At time of 
examination, shoulder, arm, and finger 
joints were frozen. J. D. could not but- 
ton his shirt or perform other functions 
without help. He had pain all the time. 
Hands were badly deformed. Unable to 
move arms away from body; shoulders 
appeared frozen. 


2/2701 


BEFORE GAMMACORTEN: W. M. cannot flat- 
ten hand on table; finger joints ex- 
tremely swollen; he could not move his 


hands without pain. 


ONE WEEK AFTER GAMMACORTEN: J, D, has 
shown remarkable improvement; was 
able to raise arms to shoulder level with- 
‘out incurring pain, 


ONE WEEK AFTER GAMMACORTEN: W, M. can 
flatten hand without pain, swelling is 
considerably reduced. Measurement of 
grip shows increased hand strength. 


ONE WEEK AFTER GAMMACORTEN: Fingers, 
although permanently deformed, have 
regained some usefulness; can button 
jacket, extract cigarette and strike match. 


Gammacorteri 


(dexamethasone CIBA) 


BA 
SUMMIT, N 


Please Mention this Journal when writing to Advertisers 


141 
An 


142 ANNALS OF INTERNAL MEDICINE September 1959 


for full corticosteroid benefits: new Gammeacorten 


PATIENT M. S., age 81, at time of first visit was in severe pain and very un. 
comfortable. Complained of swelling of wrists, legs, various joints: there 
was pain and stiffness in cervical area and lower spine; pain, swelling and 
limited motion in the fingers; slight ulnar deviation of the hand. He could 
not raise his arms above the level of his shoulders. 
= aoe Treatment and Result: After 36 hours of GAMMACORTEN therapy, M. S. had 
this arthritic “complete relief."” Joint swelling had decreased, pain was almost sent, 
needed range of motion had increased dramatically. At the end of the firs’ week 
Of GAMMACORTEN he was free of discomfort and able to return to ‘is job 


Gammacorten asa porter. 


} BEFORE GAMMACORTEN: M.S. demonstrates SEFORE GAMMACORTEN: His fingers were serorne GAMMACORTEN: Hands \ 2re so 
the position necessary to put on his hat extremely painful and were so swollen _ painful, stiff and swollen tha’ M. §. 
(range of motion was so restricted that that a size 11 jeweler’s ring would not _—_ could not flatten hand or extenc ‘ingers 
he could not comb his hair). fit over his small finger. on flat surface. 


AFTER ONE WEEK OF GAMMACORTEN: M, S, AFTER ONE WEEK OF GAMMACORTEN: Size 1] 9s AFTER ONE WEEK OF GAMMACORTEN: Pain 
could put on his hat normally, could _jeweler’s ring passes easily over previ- completely subsided. M. S. can flatten 
comb hair; function near-normal at end _ ously swollen joint. At end of first week, hand, extend fingers and flex in normal 
of first week of treatment. “puffiness” had virtually disappeared. manner without pain. 


Photographs used with permission of patient. 
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so | aammacorren: M. S. could not 
s, | raise « ms above shoulder level; even 
gers | the de ree of motion shown was ex- 
treme! painful. 


AFTER ONE WEEK OF GAMMACORTEN: Range 
of motion and rotation dramatically in- 
creased; M. S. could move arms without 
pain for the first time in months. 


C FB-A 
MMIT, N 


How to use Gammacorten 


in arthritis — an initia dosage of 1.5 to 3 mg. per day 
(2 to 4 tablets divided into 3 or 4 doses). This dosage should be 
continued until a satisfactory symptomatic response is obtained — 
usually within 3 or 4 days. After a favorable response has been 
obtained, reduce dosage by 1/3 every 2 to 3 days until either main- 
tenance dosage is established or therapy can be discontinued. 
Satisfactory control can often be maintained with as little as 0.75 
mg. to 1.5 mg. per day. 


in asthma and allergy-m STATUS ASTHMATI- 
Cus: Initial daily dosage of GammacorteN is 7.5 to 10 mg. (10 to 13 
tablets divided into 3 or 4 doses). As soon as the acute state is 
controlled, reduce dosage slowly by 1/3 to 1/4 until a satisfactory 
maintenance level is reached or until therapy is discontinued. 


IN CHRONIC BRONCHIAL ASTHMA: Initial dosage is 1.5 to 3 mg. of 
GAMMACORTEN per day (2 to 4 tablets divided into 3 or 4 doses). After 
a satisfactory response has been obtained, decrease dosage by 1/3 
every 2 to 3 days until either maintenance level has been determined 
or therapy can be discontinued. Asthmatics can often be main- 
tained for long periods on as little as 0.75 mg. to 1.5 mg. of 
GAMMACORTEN daily. 

IN INTRACTABLE HAY FEVER: Start with 2 to 3 mg. (3 to 4 tablets 
divided into 3 or 4 doses) of GAMMACORTEN per day. Symptoms 
should be promptly relieved; prolonged maintenance therapy is 
unnecessary for these self-limiting disorders. 


J . 

in skin disorders — start with 2 to 3 mg. (3 to 
4 tablets divided into 3 or 4 doses) of GAMMACORTEN daily. Satisfac- 
tory control is usually obtained at this dosage level. In chronic 
conditions, dosage should be decreased by 1/3 every 2 to 3 days 
until either a satisfactory maintenance level has been achieved or 
therapy can be discontinued. In acute or self-limiting disorders, 
treatment may be discontinued as soon as control has been obtained. 


SUPPLIED: GAMMACORTEN Tablets, 0.75 mg. 2/2702 wK-2 


(dexamethasone CiBA) 
-.-@ potent, highly effective corticosteroid; 
profound anti-inflammatory activity, with min- 
imal potential for corticosteroid side effects 
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PEPTIC 
ULCER, 


Provides 4 necessary healing actions in one medication’...1. stops spasm 
— relieves pain; 2. neutralizes acid — with prompt-acting, long-lasting ant- 
acid combination free of constipation or laxation; 3. halts: erosion — 
curbs necrotic effects of pepsin and lysozyme; 4. promotes healing 

—with soothing, protective coating on ulcerated area. 
Dosage: 1 tablespoonful Formula: each tablet or 10 cc. gel contains — 
gel, or 2tablets, every Bentyl (dicyclomine) hydrochloride . 5mg. 
ge three hours as needed. Aluminum hydroxide gel. . . . . 400mg. 
pleasant: 1. Hufford, A.R.:Rev.of Magnesium oxide. . . . . . . 200mg. 
tasting, Gastroenterology 18:588. Methylcelluiose . . . . . . . 100mg. 
mint- Sodium lauryl sulfate . . 25mg. 
THE WM. S. MERRELL COMPANY 
New York Cincinnati St. Thomas, Ontario 

TRADEMARK: KOLANTYL® 


| 
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AT LOW COST TO YOUR PATIENT 


Pentids 400 


Squibb 400,000 units Buffered Penicillin G Potassium Tabiets 

For the treatment of penicillin susceptible infections— 

ranging from mild to moderately severe—due to 

hemolytic streptococcus / pneumococcus / staphylococcus / 

and for the prevention of streptococcal infections where there is 
@ history of rheumatic fever 


Clinical effectiveness confirmed by millions of cases 
Specific in many common infections 

Daily.dosage may be spaced without regard to mealtime 
Ease of administration with oral penicillin 

Economy for the patient 


SQUIBB 


Hi ibs Squibb Quality— the Priceless Ingredient 


new convenient oral tablets 

PENTIDS ‘400,’ each scored tablet con- 
tains 400,000 units of penicillin G potas- 
sium buffered, bottles of 12 and 100. 
Twice the unitage of Pentids 200,000 units. 


PENTIOS® 19 A SQUIBO TRADEMARK 


PENTIOS, — units of buffered penicillin G potassium per scored tablet, bottles of 12, 100, 
an 

PENTIDS FOR SYRUP, 200,000 units of penicillin G potassium per teaspoonful (5 cc.), 12 dose 
bottles. 

PENTIDS, es, 200,000 units of penicillin G potassium per capsule, bottles of 24, 100, and 

PENTIDS ems peers, 200,000 units of penicillin G potassium per tablet, vials of 12 and 

PENTIDS-SULFAS TABLETS, gonees units of penicillin G potassium with 0.5 Gm. triple sulfas per 
tablet, bottles of 30, 100, and 500. 
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In hypoprothrombinemia A | 


Rapid action rate of absorption faster than menadione or 
derivatives...more potent and. lasting effects. 


Wide margin of safety @ substantially safer than vitamin-K analogues—no 
kernicterus reported. 
Versatility of administration § capsules for oral use...fine aqueous dispersion for 
parenteral administration. 
Compatibility @ unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


Low dosage forms no excess, no waste—packaged for economical 
one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 
utilization is impaired. 

KoNAKION®—brand of vitamin K, 

RocHe® Capsules—5 mg; Ampuls—1 mg/0.5 cc; 10 mg/1 cc; 25 mg/2.5 ce 


ie ROCHE Lasorarories: Division of Hoffmann-La Roche Inc+Nutley 10, New Jersey 
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you can expect 
your patients 
with low back pain 
to return to 
normal activity 
when you prescribe 


case profile no. 2758 


A middle-aged man had intermittent low back pain that he attributed to injuries received in an automobile 
accident three years previously. The pain radiated down both legs, making the patient walk bent over. He also 
had difficulty getting out of bed and had to pull his knees up and roll out. Any heavy lifting precipitated a 
new attack, and he tired easily. 
Findings on x-ray of the thoracic and lumbar spine gave negative results. Findings from other laboratory 
studies were within normal limits. A herniated disc, although still a possibility, was temporarily ruled out 
by the neurologic examination. Previous treatment consisted of analgesics and steroids (without success), and 
narcotics were given during severe attacks. 
Receiving a dosage of Trancopal, 100 mg., three times a day, this patient is able to walk almost normally and 
carry on his regular activities as long as he does not overexercise. He has been taking Trancopal over seven 
months with excellent relief of symptoms. No side effects have occurred. Clinical Report on file at the Department of 
Medical Research, Winthrop Laboratories. 
INDICATIONS: Musculoskeletal: Low back pain (lumbago, sacroiliac 
pain); neck pain (torticollis, etc.) ; bursitis; rheumatoid 


arthritis ; osteoarthritis ; disc syndrome; fibrositis; ankle 
sprain; tennis elbow; my ; P perative muscle 


spasm. 
Psychogenic: Anxiety and tension states; dysmenorrhea; 


premenstrual tension ; asthma ; angina pectoris ; alcoholism. 

® Dosage: 100 to 200 mg. orally three or four times daily. 
Relief of symptoms occurs in fifteen to thirty minutes and 
lasts from four to six hours. 


Supplied: 100 mg. (peach colored, 
scored), bottles of 1 


the first true TRANQUILAXANT 


(thro LABORATORIES * New York 18, New York 
1393M . Trancopal (brand of ) and Caplets, reg. U.S. Pat. Off. 
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In 8 qut of 10 patients” 
Complete Control of @ 
_ Gfand Mal Seizures © 


Composite Results of 20 Clinical Studies 


Type of Number of Completely 50-90% <50% 
Seizure Patients Controlled | Improved 
Grand Mal 214 172 (80%) | 15(7%) | 27 (13%) 
Psychomotor 29 19 (65%) 10 (35%) 
Focal Jacksonian 19 19 (100%) 


Type of 


Number of 


* ‘fully to other anticonvulsants. “Mysoline”’ was added to current = 
_ medication which, in some cases, was eventually replac s 


Completely 50-90% <50% 
Seizure Patients Controlled Improved 
Grand Mal 613 175 (28.5%) | 253 (41.2%)}| 185 (30.3%) 
Psychomotor 130 10(7.7%) | 65(50%) 55 (42.3%) 
Focal Jacksonian 92 14 (15.2%)| 36(39.1%)| 42 (45.7%) 


The dramatic results obtained with ‘‘Mysoline’’ advocate its use as first 
choice of effective and safe therapy in the control of grand mal and 
psychomotor attacks. : 


SUPPLIED: 0.25 Gm. scored tablets, bottles of 100 and 1,000. 
LITERATURE AND BIBLIOGRAPHY ON REQUEST 


| 

5932 
iy : “Mysoline” is available in the United States by arrangement with Imperial Chemical Industries, Ltd. 
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when it’s skin deep 
use XYLOCAINE oiniment 


... in nearly all external symptoms of pain, itching and burning, e.g., sunburn, minor burns, 
insect bites, abrasions, poison ivy and other contact dermatitis, hemorrhoids and inoperable 
anorectal conditions, and cracked nipples. 


Xylocaine Ointment, a surface or topical anesthetic, gives fast, effective and long lasting 
relief. Its water-soluble, nonstaining base melts on contact with the skin, to assure imme- 
diate release of the anesthetic for fast action and it does not interfere with the healing 
processes. 


ae ASTRA PHARMACEUTICAL Propucts, INc., WorcesTeR 6, Mass., U.S.A. 


XYLOCAINE’ OINTMENT 


2.5% & 5% 
SURFACE ANESTHETIC 


*U.S. Pat. No. 2,441,498 Made in U.S.A. 
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Ulcera 


Hightower, N.C. and others: 


What’s Your 
Corticosteroid Score? 


False 


True 


Therapeutic corticosteroid action may be explained 
1 by the inhibition of antigen-antibody reactions. 


The enhanced potency of the “Meti’”’ steroids 
is partly due to a slower metabolic rate. 


Corticosteroids can alter the triple response 
to intradermally administered histamine. 


See below for answers. 


scores highest in clinically important tests 
METICORTEN 


prednisone 


Unsurpassed effectiveness with minimal mineralocorticoid 
activity—proved in practice. These are the observations 
confirmed in hundreds of published papers by clinical 
investigators using METICORTEN in the most complete 

: variety of steroid-responsive disorders. 


METICORTEN —1, 2.5 and 5 mg. tablets. 
Meti,® brand of corticosteroids. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 
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NEW 
from 
Mead 


Johnson 


<-> 
a myo- Se = -vascular relaxant 


Pronounced VA-Z0-DY-LAN 


Mead Johnson is proud to announce the availability 
of Vasopitan, an unusual new compound with myo- 
vascular relaxant action. The unique myo-vascular 
action of this substance is manifested by selective 
relaxant effects on smooth muscle of the peripheral 
and cerebral vascular beds and of the uterus. 


A major indication for Vasopitan is in the sympto- 
matic treatment of peripheral vascular disease. 


selective peripheral action to 
relieve symptoms of arterial 
insufficiency'— 


intermittent claudication 

leg pain 

coldness and numbness of extremities 
in 

Arteriosclerosis Obliterans 

Diabetic Vascular Disease 

Buerger's Disease 

Thrombophlebitis 


lsoxsuprine hydrochloride, Mead Johnson 


brings blood to the deep tissues by 
direct action on the arterial wall'* 


with remarkable safety in recommended doses 

without adverse effects on coronary flow’? 

without troublesome hypotension or 
tachycardia’? 

without renal effects’* 

without increase in gastric acidity? 

without ganglionic blocking action’® 

without development of tolerance’ 


> 
| 
| 
| 
| 
| 
: 
T 


Available as VASODILAN Tablets, 10 mg., bottles of 100. 
VASODILAN Injection, Ampuls, 2 cc. (6 mg./cc.), boxes of 6, 


Oral Dosage: 10 or 20 mg. (1 or 2 tablets) three or four 
times a day. For complete details on indications, dosage, 
administration and clinical background of VASODILAN, see 
the brochure on this product available on request from 
Mead Johnson and Company, Evansville 21, Indiana. 

Bibliography: (1) Kaindl, F.; Samuels, S. S.; Selman, D., and 
Shaftel, H.: Angiology, to be published. (2) Kaindl, F.; Partan, 
J., and Polsterer, P.: Wien. klin. Wchnschr. 68:186, 1966, 
(3) Briicke, F., et al.; Wien. klin. Wchnschr. 68:183, 1956. 


Mead Johnson 


Symbol of service in medicine 
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in oral penicillin therapy 


the speed of action you want 


the reliability you need 


Penicillin, still the most frequently prescribed antibiotic, assumes new relia- 
bility in the form of PEN- VEE K. Tablet or Liquid PEN- VEE K may be pre- 
scribed for all infections responsive to oral penicillin . . . including many usually 
treated with parenteral penicillin. 


The speed of action and reliability of oral potassium penicillin V have been 
dramatically demonstrated by recent studies'* in which 107 subjects were 
each given 400,000 units of the antibiotic. Appreciable penicillin levels were 
consistently produced within 15 minutes; peak levels within one-half hour. 
Penicillin levels still persisted in all subjects at two hours, and in 93 per “cent 
of subjects at four hours. 


1. Peck, F.B., Jr., and Griffith, R.S.: al V ® Kr 
Antibiotics Annual 1957-1958, Medical EN- EE 


E lopedia, Inc., p. 1004. 2. Wright, _ Philadelphia 1, Pa. 
WW, pas Welch, H. : Antibiotic ‘Med. Liquid: Penicillin V Potassium for Oral Solution; 
5:189 (Feb.) 1958. Tablets: Penicillin V Potassium, Wyeth 


SUPPLIED: Liquid: raspberry-flavored, 125 mg. (200,000 units) per 5-cc. teaspoonful; peach- 
flavored, 250 mg. (400,000 units) per 5-cc. teaspoonful. Both supplied as vials of powder to 
make 40 cc. Tablets: 125 mg. (200,000 units) and 250 mg. (400, 000 units) in vials of 36. 
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ot Rauwolfia Serpentina 
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UNIQUE THREE-WAY CONTROL OF SMOOTH 
MUSCLE SPASM WITH A SINGLE POTENT DRUG 


@ ANTICHOLINERGIC inhibition of parasympathetic stimuli 
@ MUSCULOTROPIC spasmolytic action directly on smooth muscle 
@ GANGLION-BLOCKING action at synaptic level 


MUREL 


IN SMOOTH MUSCLE SPASM 


Piease Mention this Journal when writing to Advertisers 
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“potent in relaxing the spasm of smooth muscle whether in the 


G.I, or G.'U. tracts, or the gallbladder.”’ 


biliary spasn 
without stones 


Effective and well tolerated ...“mure” provides decisive relief without drug-induced compli- 
cations; its coordinated three-way action permits significantly low dosage and minimizes reaction 
potential of any one mechanism; rapidly detoxified and excreted, avoiding cumulative effects. With 
average therapeutic dosages, there were no side effects such as mouth dryness, visual disturbances, 
interference with micturition, or bowel evacuation.2 


Dosage: Mild to moderate cases: initially, 1 or 2 tablets four times daily. Acute or severe cases: 
1 to 2 cc. (10-20 mg.) intravenously or intramuscularly every four to six hours up to maximum of 
60 mg. in 24 hour period, The higher dosage range is usually required in spasm of the G.U. and 
biliary tract. 


Supplied: “muret” Tablets — 10 mg. Valethamate bromide, bottles of 100 and 1,000. “murer” 
Injectable — 10 mg. per cc., vials of 5 cc. (Also available: “mure” with Phenobarbital Tablets — 
10 mg. Valethamate bromide with gr. phenobarbital per tablet, bottles of 100 and 1,000.) 


1. Holbrook, A. A.: Report abstracted in M. Science 4:46 (July 10) 1958. 2. Peiser, U.: Med. Klin. 
50:1479 (Sept. 2) 1955. 3. Winter, H.: Medizinische, p. 1206 (Aug. 27) 1955. 4. Berndt, R.: Arzneimittel- 
Forsch. 5:711 (Dec.) 1955. 


Ayerst Laboratories New York 16, N.Y. » Montreal, Canada 


5920 
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rely on 


a specific 
Skeletal musche: 
relaxant 


Chemically unlike any other muscle 
relaxant, Sinaxar is 


WSs 


© consistently effective in the majority 
of cases 


@ long acting: no fleeting effects 
@ purely a skeletal muscle relaxant... f 


free of adverse physical or psychic 
effects frequently encountered with 


tranquilizers 


DOSAGE: Two tablets three or four times daily. 


SUPPLIED: 200 mg. tablets in bottles of 50. 


INDICATIONS: Any condition involving skeletal muscle 
spasm, as musculoskeletal disorders: acute and chronic 
back ache; arthritides; bursitis; disc syndrome; fibrositis; 
myalgia; myositis; osteoarthritis; following orthopedic 
procedures; rheumatoid arthritis; spondylitis; sprains 
and strains; torticollis; neurologic disorders: cerebral 
palsy; cerebrovascular accidents; cervical root syndrome: 
multiple sclerosis. 


ARMOUR 


ARMOUR PHARMACEUTICAL COMPANY © A Leader in Biochemical Research * KANKAKEE, ILLINOIS 
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NEW 


| mg. Tablets 


TELAZINE* 


For b.i.d. administration 


FOR ANXIETY— 
PARTICULARLY WHEN EXPRESSED AS APATHY, 
LISTLESSNESS AND EMOTIONAL FATIGUE 


often effective where other agents fail 
* 
enthusiastic patient acceptance 
* 
fast therapeutic response with very low oral doses 
* 
convenient b.i.d. administration 
| 


side effects usually slight and transitory 


*Trademark 


Clinically evaluated, before introduction, in over 12,000 patients 
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UNUSUALLY EFFECTIVE IN RELIEVING ANXIETY 
IN APATHETIC, EMOTIONALLY FATIGUED PATIENTS 


‘Stelazine’ is a new long-acting psychotherapeutic agent that can help you 
to bring prompt relief to many of your patients whose anxiety is expressed 
as apathy, listlessness and emotional fatigue. 


Clinical studies in over 12,000 patients have shown that ‘Stelazine’ is 
outstanding among agents in its class because it not only relieves agitation 
and tension, but also restores normal drive in many patients who are 
apathetic due to anxiety. 


These studies have also shown that ‘Stelazine’ is effective in low b.i.d. 
dosage (2 to 4 mg. daily) and that it is often effective in patients who 
have failed to respond to meprobamate, prochlorperazine, phenobarbital, 
mepazine, chlorpromazine, or promazine. 


RECOVERY OF NORMAL DRIVE IN APATHETIC PATIENTS 


Clinicians report that with ‘Stelazine’ most apathetic, listless and emo- 
tionally fatigued patients regain an alert, more confident outlook. This 
frequently results in increased mental and physical activity. For example: 
Patients’ “spirits brightened and initiative and interest picked 
up considerably in contrast to their pretreatment inertia.” 
‘Stelazine’ ‘‘seemed to have a capacity to restore normal drive 
in conditions characterized by decreased motor activity and 
mental apathy.’’? 


ADDITIONAL INFORMATION will reach you by mail or through your 
S.K.F. representative. We hope you'll decide that ‘Stelazine’ deserves an 
early trial. Smith Kline & French Laboratories, Philadelphia. 


REFERENCES: 1. Gearren, J.B.: Dis. Nerv. System 20:66 (Feb.) 1959. 2. Margolis, E.J., et al.: Scientific 
Exhibit at 12th Clinical Meeting of the American Medical Association, Minneapolis, Dec. 2-5, 1958. 
3. Phillips, F.J., and Shoemaker, D.M.: ibid. 4. Ayd, F.J., Jr.: Clin. Med. 6:387 (Mar.) 1959. 5. Tedeschi, 
D.H., et al.: in Trifluoperazine: Clinical and Pharmacological Aspects, Philadelphia, Lea & Febiger, 
1958, pp- 23-33. 
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Provides fast, high blood and tissue concentrations—plus an unpar- 
: alleled safety record. Erythrocin is available in easy-to-swallow 
: Filmtabs® (100 and 250 mg.); in tasty, citrus-flavored Oral Suspen- 

; sion (200 mg. per 5-cc. teaspoonful); and 

for intravenous and intramuscular use. 


@FILMTAGS —FILM-SEALEO TABLETS, ABBOTT; U.§. PAT. NO. 2,881,085 909139 


qj 
an uncommon antibiotic for common infections | 
| 
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insonism 


ec@use Parsidol excels in control of tremor amd n lar 
many routine chores of the parkinsonian pa‘ are 


fade easier. Activities not even attempted before, are made 
possible because Parsidol permits increased freedom of move- 
ment even at the fingertips. 


eParsidol improves the patient’s emotional perspective as his 
paysical coordination and dexterity return. Though effective 
by itself, Parsidol is also compatible with most other anti- 
parkinsonian drugs. Side effects are minimal and elderly 
patients are able to tolerate large amounts of the drug?. 
Most patients respond optimally to a maintenance dosage of 
30 mg. q.i.d. 

I. Schwab, R.S. and England, A.C.: J. Chron. Dis. 


8:488-509 (Oct.) 1958. 
2. Doshay, L.J. et al.: J.A.M.A. 160:348 (Feb.) 1956. 


brand of ethopropazine hydrochloride — 


PARSIDOL 


4 
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the challenge of chronicity 
in genitourinary tract infecti 


The physician treating a patient with established chronic 
tract infection faces a grave problem of management.”* 


to control the chronic case 


brand of nitrofurantoin 
“,.. given continuously and safely for as long as three years. 


“Three recent studies attest to the role of FURADANTIN in the tr°ot 
_ment and control of chronic urinary tract infections: 


Jawetz, et al.: In the long-term management of 32 out pat 's: 
“Symptoms were controlled as bacteriuria was suppressed. . 
infection was suppressed their renal function improved.” * 


Lippman, et al.: 49 patients treated from 1 month to 3 ye 
“In all of the patients treated successfully, the urine has ren 
completely clear”* as long as the drug was given. 


Marshall and Johnson: 100 children treated for periods uy) 
_ months: FURADANTIN controlled “most infections initia! |. 
other infections by administration for a longer period. Prop) 
cally it was successful in suppressing recurrent infections.” | 
In the long-term control of chronic urinary tract 

FURADANTIN “has characteristics that make it a valuable « 
These include its lack of toxicity, wide range of antibacteria' 
_ tiveness and reduced tendency to induce development of b: 
~-fesistance to the drug.” * 
Available as Tablets, 50 and 100 mg.; Oral Suspension, 2 


per 5 cc. tsp. . 
a References: 1. Lipsconib, M., et al: South. M, J. 52:16, 1959. 2. Jawetz, |. 
a A.M.A. Arch, Int. M. 100:549, 1957. 3. Lippman, R. W., et al.: J, Urol., Bair 
a 1958. 4. Marshall, M., Jr, and Johnson, S. H., Il]: J. Am. M. Ass. 169-9) 


NITROFURANS—a unique class of antimicrobials— 
neither antibiotics nor sulfonamides 
EATON LABORATORIES, NORWICH, NZW YORK 
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CAPSULE 


BRINGS DOWN 
HOLDS DOWN 


Each LUFA capsule provides: 


high cholesterol levels—today's 


Unsaturated Fatty Acids** 37.3 mg. 


Pyridoxine HCI (B,) 2 mg. 
Choline Bitartrate 233 mg. 


di, Methionine 110 mg. | 


Inositol 40 mg. 

Desiccated Liver 8&7 mg. 

Vitamin B,, 1 meg. 

Vitamin E (dl,alpha-tocopheryl acetate) 3.5 


**from specially refined safflower seed oil. 
Provides approximately 294 mg. of linoleic acid. 
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every patient with 
hypercholesterolemia 
obesity 

diabetes 

| angina pectoris 

| post-coronary infarction 


deserves the benefit potentials of 
SAFE SIMPLE - ECONOMICAL a 


J] 1. LUFA’s unsaturated fatty acids offset the atherogenic 
effects of dietary saturated (animal) fatty acids.* 


2. LUFA helps improve metabolism of cholesterol, 
lipoproteins and other lipids by promoting normal 
liver function. 


ry major concept in control of Atherosclerosis 


dosage: Therapeutic, 6 to 9 capsules daily, in divided 
doses. Maintenance, one capsule b.i.d. or t.i.d. 


supplied: Bottles of 100,500 and 1000 capsules. 


*Special anti-atherogenic diet sheets for patient distribu- 
tion and LUFA samples and literature on request. 


u. s. vitamin « pharmaceutical corporation 
Arlington-Funk Laboratories, division 
250 East 43rd Street, New York 17, N. Y. 


SHRRR RA A 


above: normal arterial lumen 
below: extensive narrowing due to cholesterol 
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»DIUPRES 
plus other! 
antihypertensive 


ROAD-BA 
a majority of 


greatly improved 
and simplified management 


of 
hypertension 


DIURIL, WITH RESERPINE 


the first “wide-range” antihypertensive—effective in mild, moderate, and severe hypertension 


* more hypertensives can be better controlled with DIUPRES alone 
than with any other agent ...with greater simplicity and 
convenience, and with decreased side effects 


can be used as total therapy or primary therapy, 

adding other drugs if necessary 

in patients now treated with other drugs, can be used as 
replacement or adjunctive therapy 

should other drugs need to be added, they can be given in much 
lower than usual dosage so that their side effects 

are often strikingly reduced » 


organic changes of hypertension may be arrested and reversed... 
even anginal pain may be eliminated 


patient takes one tablet rather than two... 
dosage schedule is easy to follow 


economical 


DI UPRES-5 00 500 mg. (chlorothiazide), DI UPRES-25 0 260 mg. DIURIL (chlorothiazide), 


0.125 mg. reserpine. 0.125 mg. reserpine. 
One tablet one to three times a day. One tablet one to four times a day, 


& MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


ano owen ( ) ane OF MERCK 00., INQ. 
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CODEINE 


the most widely prescribed 
analgesic and antitussive 
Codeine has a long history of effec- 
tiveness, safety, versatility and re- 
liability as both an analgesic and an 
antitussive. It controls moderately 
severe pain while it also soothes 
and sedates... acts as an anodyne- 
expectorant-sedative in coughs with- 
out suppressing the cough reflex, 


combines readily with other drugs. 
MALLINCKRODT STREET, 


c ST. LOUIS 7, MISSOURI. 
72 GOLD ST., N.Y. 8 N.Y. 
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In your everyday practice, Prozine helps control moderate to severe emo- 
tional disturbance manifested by apprehension and agitation or associated: 


e nausea and vomiting e premenstrual tension 
e insomnia e alcoholism 
e depression (with anxiety) e menopausal symptoms 


ProzineE acts upon both the thalamic and hypothalamic areas of the brain; 
controls anxiety and tension as well as psychomotor agitation. 


Controls psychomotor agitation, anaiety and tension 


PROZINE 


meprobamate and promazine hydrochioride, Wyeth 


SPECIFIC CONTROL THROUGH DUAL ACTION 


® 
*Trademark Philadelphia 1, Pa 


“Please Ment‘on this Journal when writing to Advertisers. 
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A meal of even the most colorful and the most 
meticulously prepared food can be dreary eating without salt. 


Neocurtasal, for the patient on a low-sodium diet, brings 
back flavor to foods — makes eating a pleasure once more. 


® 
N e 0 C Ul [ ta S a Contains potassium chloride, 


potassium glutamate, 


An excellent salt replacement glutamic acid, calcium 


for silicate, potassium 


iodide (0.01% ). 
“Salt-Free” (Low Sodium) Diets 
2 oz. shakers and 


Assures patient’s 8 oz. bottles 


New aay NY. ere Sold Only Through Drugstores 
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stop as well as prevent 
nausea and vomiting 


EW 
effective but not 
side effective”’ 
Tigan blocks emetie impulses 


at the chemoreceptor trigger 
zone (CTZ),! a medullary 
structure activating the 


now in oral, vomiting center. While Tigan 

shares with the phenothia- 
parenteral, and zines the mode of antiemetic 
suppository forms action, this is their only simi- 


larity.’ In extensive clinical 
studies? '* Tigan, unsur- 
passed in specificity, has ex- 
hibited a virtually complete 
absence of side effects. Tigan 
has demonstrated no seda- 
tive or tranquilizing proper- 
ties, no hypotensive or 
supramedullary effects, no 
extrapyramidal tract stimu- 
lation or hepatic toxicity.27 
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in nausea/vomiting 
of gastrointestinal 
disorders 


in nausea/vomiting 
of pregnancy 


in nausea /vomiting 
of radiation sickness 


in nausea/vomiting 
of drug 
administi ation 


no sedative properties 
no tranquilizer side effects 


Hydrochloride- 
4-(2-dimethylaminoethoxy)- 
N-(3,4,5-trimethoxybenzoyl)- 
benzylamine hydrochloride 
ROCHE® 


ROCHE 
LABORATORIES 
Division of 
Hoffmann-La Roche Ine. 
Nutley 10, 


specific 
antiemetic 
antinauseant 


no special precautions— 
no known contraindications 


Complete or moderate relief in 78 per cent of 
acute or chronic gastroenteritis patients ;'* We 
did not find a single toxie reaction . . . no side 
effects, such as sedation, skin rash . . . no changes 
in pulse, respiration, or . . . blood pressure.’’' 


No evidence of sedation or other side effects!” 
observed in a series of patients of whom 94 per 
cent became asymptomatic on Tigan. On other 
antiemetic medication, several had failed to re- 
spond or had complained of drowsiness. '- 


Protected with Tigan ‘‘... not one patient had to 
discontinue [deep radiation] treatments. .. .’’5 


. large intermittent dose|s] of | nitrogen mus- 
tard and other drug] therapy could be given with- 
out the associated nausea and vomiting that we 


had seen before.’’? 


Suggested uses: Both prophylactic and therapeutic con- 
trol of nausea and vomiting associated with pregnancy, 
travel sickness, gastrointestinal disorders, operative pro- 
cedures, carcinomatoses, toxicoses, other underlying dis- 
ease processes, drug administration and radiation therapy. 


Dosage: Adults — 1 or 2 capsules, orally, 2 ce intramuseu- 
larly, q.i.d. or 1 suppository, q.i.d. For children’s dosage, 
consult literature. 


In nausea and vomiting of pregnancy — Satisfactory con- 
trol is usually achieved with an initial dose of two capsules 
immediately upon awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
this dose. When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 


How Supplied: Tigan capsules, 100 mg, blue and white — 
bottles of 100 and 500. Tigan ampuls, 2 ce (100 mg/ece)— 
boxes of 6 and 25. Tigan Pediatric Suppositories, 200 mg, 
boxes of 6 and 25. 


Rejerences: 1. W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
J. Pharmacol. & Exper. Therap., in press. 2. W. B. Abrams, I. Rosell, J. 
Kaufman, L. Goldman and A. Bernstein, to be published. 3. I Roseff, 

B. Abrams, J. Kaufman, L. Goldman and A. Bernste:n. J. \ewark Beth 
Israel Hosp., 9:189, 1958. 4. O. C. Brandman, paper read at Colloquium on 
the Pharmacological and Clinical Aspects of Tigan, New York “ity. May 15, 
1959. 5. J. A. Lucinian. ibid 6. D W. Moiander ibid. 7. B. 1. Shmder, 
ibid. 8. W. S. Derrick ibid. 9. B. Woifson and F. F. Foldes, ‘bid 10. 
L. McLaughlin, ibid. 11, Reports on file, Roche Laboratories. 12. Personal 
communications. 13. W. K. Gauthier, Discussant at Colloquium on the 
Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959, 14. H. E. Davis, ibid. 
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“Deformity in rheumatoid arthritis 


develops in two stages. [he most 
obvious is joint destruction. 


But even earlier... 


muscle spasm...has insidiously 


started to lead to deformity.” 


in rheumatoid arthritis... 


with PREDN ISOLON E 


provides spasmolytic, 


anti-inflammatory, and 


analgesic action 


dosage: One to two tablets three or four times a day. 
supplied: Tablets, scored, buff colored, bottles 
of 36. Each tablet contains PARAFLEX® Chlorzoxazonet 
125 mg.; TyLENoL® Acetaminophen 300 mg.; and 
Prednisolone 1.0 mg. 
precautions: The precautions and contraindications 
that apply to all steroids should be kept in mind 
when prescribing PARAFON WITH PREDNISOLONE. 


1. Swanson, J. N.: Canad. M. A, J. 79:638 (Oct. 15) 1958. 


McNEIL} 


McNEiL LABoRATORIES, INC + PHILADELPHIA 32, 


*Trade-mark 7U.S. Patent Pending 


PA. 
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POTENT, RELIABLE, ORALLY EFFECTIVE ANTICOAGULANT SPECIFICALLY 


INDICATED IN—ACUTE AND CHRONIC THROMBOPHLEBITIS - CORONARY 
THROMBOSIS AND MYOCARDIAL INFARCTION - THROMBO-EMBOLIC PHENOMENA 


Thhe Company 


The properties of ‘Athrombin’ Tablets (Warfarin Sodium, 
Purdue Frederick) closely approximate the criterfa es- 
tablished for the ideal anticoagulant!~: 

RAPID —therapeutic hypoprothrombinemia in 12 to 15 
hours—“...reaches an effective range well within 
24 hours.”* 

PREDICTABLE —“...the response to a given dose can 
almost invariably be reliably predicted.”>—each succes- 
sive dose readily forecast. 

PROLONGED —“On the average, an initial dose of 
75 mg. will be adequate... The effect persists for four 
to seven days.” 

SMOOTH —,,.exhibits an almost uniformly smooth 
extended curve of hypoprothrombinemia.”” 
RELIABLE —‘Approximately 1000 cases...without toxic 
effects...”® Excessive hypoprothrombinemia readily re- 
versed within minutes by vitamin K, or menadione. 


sodium 


© Copyright 1959, The Purdue Frederick Company 


HOW SUPPLIED: Tablets, 25 mg. 


Warfarin Sodium per tablet, yellow, 
scored, in bottles of 25. Tablets, 


10 mg. Warfarin Sodium per tablet, 
white, scored, in bottles of 50. 
Tablets, 5 mg. Warfarin Sodium per 
tablet, light blue, scored, in bottles 
of 50. 


CITED REFERENCES: ]. Meyer, 0.0.: Post- 

grad. Med. 24:110 (Aug.) 1958. 2. Fremont, 
R. E., Jagendorf, B.: J.A.M.A. 165:1381 
(Nov. 16) 1957. 3. Pollock, B. E.: J.A.M.A. 
161:404 (June 2) 1956. 4. Shapiro, S.: Surg. 
Clin. North America, Philadelphia, W. B. 
Saunders, 1956, p. 476. 5. Toohey, M.: Brit. 
M. J. No. 5101:892 (Oct. 11) 1958. 6. Sise, 
H. S.: Practitioner 181:98 (July) 1958. 
7. Shapiro, S.: J. Kansas M. Soc. 55:687 
(Dec.) 1954. 


DEDICATED TO PHYSICIAN AND PATIENT SINCE 1892 
NEW YORK 14,N.Y. | TORONTO 1, ONTARIO 


INTRODUCING 
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tablets - alka capsules 


BUTAZOLIDIN tablets or the Alka cap- 
sules are equally effective but indi- 
vidually adaptable in a wide range of 
arthritic disorders. 

Recent clinical reports continue to 
justify the selection of Butazolidin 
for rapid relief of pain, increased 
mobility, and early resolution of 
inflammation. 

Gouty Arthritis: “...95 per cent of pa- 
tients experienced a satisfactory re- 
sponse...”" 

Rheumatoid Arthritis: In-“A total of 
215 cases...over half, 50.7 per cent 
showed at least major improvement, 


(phenylbutazone ceiey) 


potent - nonhormonal - anti-inflammatory agent 


with 21.8 per cent showing minor im- 
provement....”? Osteoarthritis: 301 
cases showed “...a total of 44.5 per 
cent with complete remission or ma- 
jor improvement. Of the remainder, 
28.2 per cent showed minor improve- 
ment....”?. Spondylitis: All patients 
“ ..experienced initial major improve- 


ment that was maintained throughout. 


the period of medication.”* Painful 
Shoulder Syndrome: Response of 70 
patients with various forms showed 
“,..8.6 per cent complete remissions, 
47.1 per cent major improvement, 20.0 
per cent minor improvement....”? 


References: 1. Graham, W.: Canad. 
M. A. J. 79:634 (Oct. 15) 1958. 
2. Robins, H. M.; Lockie, L. M.; Nor- 
cross, B.; Latona, S., and Riordan, 
D. J.: Am. Pract. Digest Treat. 
8:1758, 1957. 3. Kuzell, W. C.; Schaf- 
farzick, R. W.; Naugiler, W. E., and 
Champlin, B. M.: New England J. 
Med. 256:388, 1957. 

Availability BUTAZOLIDIN® (phenyt- 
butazone ceicy): Red coated tablets 
of 100 mg. BUTAZOLIDIN® Alka: 
Capsules containing BUTAZOLIDIN® 
(phenylbutazone ceicy), 100 mg.; 
dried aluminum hydroxide gel, 
100 mg.; magnesium trisilicate 
150 mg.; homatropine methylbro- 
mide, 1.25 meg. 
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“Deaner’ must not be confused with tran- 
quilizing or sedative drugs which may 
aggravate depression. On the contrary, 
“‘Deaner’ is often used to counteract drug- 
induced depression. 

‘Deaner’ is valuable as an emotional 
normalizer in many situations other than 
depression, such as behavior problems 
with agitation. Nor should ‘Deaner’ be 
considered an ordinary stimulant. Its 
gentle action differs from that of other 
stimulants in that it leads to increased 
useful energy and alertness without the 
undesirable side effects of the ampheta- 
mine-like drugs. 


Literature and bibliography available upon request. 


Deaner a totally new molecule, offers a new 
type of alleviation in depression, fatigue states 
and many other emotional disturbances. 
Its physiologic effectiveness as a safe central 
nervous system stimulant is attributed to its 
activity as a probable precursor to acetyl- 
choline. 


Deaner jeads to better ability to concentrate, 
increased daytime energy, sounder sleep 
(with less sleep needed), and a more affable 
mood. 


Deaner acts gently, gradually, and its effects 
are prolonged...without causing hyperirrita- 
bility...without loss of appetite...without 
elevating blood pressure or heart rate... 
without sudden letdown on discontinuance. 


Deaner is valuable in the treatment of chil- 
dren, especially those whose performance is 
impaired by behavior problems, whose 
attention span is too short, and who are 
emotionally unstable, unpredictable, and 
unadaptable. 

Dosage: {nitially, 1 tablet (25 mg.) in the morning. 
Maintenance dose, 1 to 3 tablets; for children, 
4 to 3 tablets. Three to four weeks of therapy 
may be required for maximum benefit. 
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DARVON’ COMPOUND potent - safe. we 


The clinical usefulness (dextro propoxyphene 
and in combination, has Meemsubstantiated by more than 10. 
treatment of over 6,300 pagien.s in pain. A consolidation of thes: 
5,663. (89.8 percent) experienced “effective anal: 
Darvon Compound combines ina single Pulvule® the 
with the antipyretic and antiinflammatory benefits of 
salicylic acid and acetopmemetidin compound, Lilly). When 
Darvon Compound redudes discomfort to a greaicr than « 
given alone. 
Usual dosage: I or 2 Pulyules three or four times daily. 
Also available: Darvomyan o2and 65-mg. Pulvules. 


Usual dosage: 32 mg. @@proximately 1/2 grain -very four how 
every six hours. 


Darvon® Compound (dextre progeayphene and acetylsalicylic acid compound, 


LILLY AND COMPANY tN BIANAPOLIS. 6G, | 
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